MARCH 1953 
Control and Measure of Directional Flux at the Task 
1.E.S. Officers and Committee Personnel 
New Approach to Underpass Lighting 
Characteristics of Alzak Aluminum 
Zonal Method of CU Computation 


Supermarket Lighting 


‘ 
we 
a 
: 
‘ 
ge 
= i == 
J 
>’ 
4 | 
Se 
% 
| 


NEW high standards 


“The 


facts ABOUT THE NEW A & 


B-9000 SERIES, 4 & 8 FOOT “McKINLEY” 
FLUORESCENT LUMINAIRES 


THE McKINLEY is available in 4 of & foot 
units using two lamp bi-pin fluorescent 
lamps. In slimline lamps, it ts available in 
4 and 8 foot, two and four lamp units. 


THE McKINLEY is pendant mounted indi- 
v idually or in continuous rows using ime- 
saving Piusburgh “H" series hangers. 


THE McKINLEY has a rugged chassis. 8-foot 
units need hangers only at the ends. On 
all units, hangers may be installed at any 

oint along the raceway to avoid pipes, 
and other obstructions. 


WRITE for DATA SHEET 


Bulletin B-9 contains complete 
information and dimensions on 
the new McKinley.” Write for 
your copy today. 


MODERN LIGHTING 


LUMINOUS-INDIRECT LUMINAIRES 


IN 4 & 8 FOOT MODELS 


“the MeHinley _ newest addition to 


the famous Pittsburgh 
Presidential Series of Fluorescent Luminaires—is setting 
new high standards for /aminous-indirect luminaires. Beau- 
tiful, modern styling plus high overall efficiencies make it 
truly a creative exa.nple of sound illuminating engineering. 

The luminous panels of white, ribbed polystyrene give 
“The McKinley” high reflectivity with low surface bright- 
ness and produce a luxurious quality of illumination. When 
lighted, the luminaire blends into the ceiling since its bright- 
ness and that of the ceiling are almost equal. 

“The McKinley” more than meets the brightness spe- 
cification of the Illuminating Engineering Society, the 
American Institute of Architects and the American Standards 
Association. 


REFLECTOR COMPANY 


411 OLIVER BUILDING - PITTSBURGH 22, PENNSYLVANIA 
Manufacturers of Fluorescent and Incendescent Lighting Equipment 
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Get all the lamp life you pay for with 
the new Westinghouse lead-lag ballast 


... the only ballast of its kind 


You can be sure of maximum \amp life if your ballast 
is lead-lag. Tests prove up to 10% longer lamp life than 
with any other type ballast. Now — Westinghouse offers 
this important economy and other lead-lag advantages 
at lower prices and smaller sizes than ever before. So 
why not insist on lead-lag and provide all the light 
you're entitled to? 


Consider, and prove for yourself, these savings in 
time and money: 


1. Independent lamp operation. Accurate check on 
lamp burnouts and no premature replacements. 
Lose light output only from lamp actually 
burned out. 


2. No more dangerous “stop-go” illusion. Lead- 
lag’s stroboscopic correction helps prevent ma- 


chine accidents; permits use in any industrial 
and commercial application. 

Simple wiring, light weight, and small sizes in 
the new Westinghouse /ead-/ag ballast hold 
down installation costs. 


Minimum heat to be dissipated by the fixture, 
because of the reduced wattage loss in the new 
Westinghouse lead-lag ballast. 


It's economical and practical to insist on Westinghouse 
lead-lag in any fixture regardless of type, size or style 
... or to replace old, less efficient ballast. Westinghouse 
lead-lag ballasts are available for slimline and 
pre-heat fluorescent lamps. Phone your nearest 
Westinghouse office for information and demonstra- 
tion, or write Westinghouse Electric Corporation, 
P.O. Box 868, Pittsburgh 40, Pennsylvania. J-04547 


you can SURE...iF its 
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Room Finish: Cream yellow upper wolls; olive green paint on cholk- 
boords, using yellow chalk; dork varnuhed woodwork; scrubbed pine 
floors @ appron. 20% reflection factor, Readings ot desk level. (20°. 21" 
from floor), Average, 51.7 Footcandies initially, Readings on 
chotkboords: 28 Footcondies average 


Unretouched photograph of the Quincy School, Dedham, Mass. 
Electrical Contractor: Robert L Tibbetts, Dedhom. Area, 804 5 square 
feet Fixture Mounting Height: 10 0°. Fiature spacing: 10-0 Fixtures 
9 No 6628 pendant mounted, with 2.11296 Standard Worm White Siim. 
line lamps eoch Wotts per fixture, 177. Wotts per saquvore foot, 1.98 


The Teuch is the Right Touch 
to get Brighter Students 


side, may be installed or removed with- 


trom the unit 


IF secing’s believing, using’s proof 
with these smart LiIrRCONTROL Slim 
line tixtures. Ask the pupils who do 


their in this schoolroom, now 


Ask the electrical contractor, too 
Hell out the simple mstallation 
low initial cost... and high etticiency 


(86'¢). Battles are hinged trom either 


our use of tools 
Another example of the “More 
Light and Looks for Your Money” 


you get with ever) LITECONTROL fixture 


that it’s relighted by LirecONTROt 


Light but not brieht, they tind it's easter 


@ 
LITECONTIROM 


to see and see-through the tough ones 

Norte the high level of lighting 
throughout the room —the even tllumi 
nation of the chalkboards — the well 
lighted cerling with only moderate con 


trast — the unusually good end - throw 


LITECONTROL CORPORATION, 36 Pleasant Street, Watertown 72, Massachusetts 
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Day-Brite ‘'Close-Up”’ Quality 


GIVES YOU 
EXTRA VALUE 


THIS 1S A CLOSE-UP of the witerlockine louver feature of 


Day-Brites LUVEX tixtures. Each crosswise louver is firmly 


locked in the center “V" louver and both side rails. The whole 


shielding unit is rigid. It won't sag. It won't rattle. Louvers will 


not twist or bend out of shape while the fixture is being cleaned 


IT 1s IMPORTANT for you to know about this ck sc up quality 


feature. It is one of many reasons you specify extra value when 


you specity | UVEX 


to put into your lighting specifications 
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DAY-BRITE’S LUVEX® 
...84% EFFICIENT 


There must be reason for LUVEX’s 
enthusiastic acceptance among fight- 
ing men from coast to coast. There 
must be reason for the great sales 
records this Slimline series has made 
during the past two years 

ONE REASON IS EXTREMELY HIGH 
EFFICIENCY —the result of years of 
planning and engineering before 
LUVEX reached the market 


THE TWO LIGHT LUVEX with stand- 
ard 35/25 cut-off (curve shown 
above ) has an overall etticiency rating 
of S4.1' The four light LUVEX 
with standard cut-off rates even 
higher at 86.8°7 —a truly remarkable 
performance 

A new LUVEX bulletin has just 
been prepared. For the complete 
LUVEX story write today tor bulle- 
un OD-572 


* * 


Day-Brite Lighting, Inc., 5432 Bul- 
wer Ave., St. Louis 7, Missourt. In 
Canada: Amalgamated Electric 
Corp., Ltd., Toronto 6, Ontario 


“DECIDEDLY BETTER™ 


DAY-BRITE. 


ILLUMINATING 


ENGINEERING 


f 
| 
/ P “A ¢ / | \ 
4 
“ff 
* 
‘ 
‘ 


A New Approach to Underpass Lighting 


PTO A FEW years ago, very little study 
had been given to underpass lighting. This 
lighting problem has always been considered 
as similar to that of tunnel lighting. Many engi 
neers have found that this is not always so, how- 
ever, when considering an installation for a short 
tunnel or underpass, which may be only 300.to S00 
feet in length 
These short structures present a greater traffic 
hazard thay longer ones because the speed of trafic 
carries the driver through the structure before his 
eves have had an opportunity to adapt themselves 
io the varying values of illumination plus the 
inherent glare factor whieh such structures present 
at the exit end. Under the eonditions prevailing 
with most underpasses, the driver is blinded by the 
brightness of road reflections or by sky-brightness 
seen through the exit end around a foreground of 
dark interior walls and ceiling 
The North Main Street underpass of Tlousten, 


Texas, which is about one mile from the center of 


the city, has been a traffie problem for many years 
The underpass consists of a double lane for out 
bound traffie and a double lane for inbound traffie 


AUTHOR: Houston Lighting and Power Co., Houston, Texas 
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Each section is 21 feet wide. This particular under 
pass is 490 feet long, running in a north and south 
direction. The approaches as well as the interior 
walls and ceiling are painted white. With new 
lighting just completed, the interior will be re 
painted white and the approaches will be painted a 
dark maroon color. 

It takes approximately 10 to 17 seconds to drive 
from the entrance to the exit of this short under 


pass when traveling ZO to 30 miles per hour. In 


terms of illumination values, on a bright sunny day 
vou may have found, before the new lighting sys 
tem, GOO00 to footeandles on the white-washed 
approaches and a value of only one footeandle or 
less at the center of the underpass As the motorist 
proceeds, he encounters a rapid increase again in 
voing from the center of the underpass to the exit 
Where thousands of footeandles are again encoun 
tered, setting up the undesirable condition of trying 
to see details or objects within the underpass with 
less than one footeandle of light, while the eves are 
still adapted for thousands of footeandles. At the 
same time, the driver must try to see against an 
extremely bright background at the exit end, which 


s always in the line of vision 
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20 40 60 680 1100 120 140 160 180 200 220 
DISTANCE IN FEET WITHIN ENTRANCE OF TUNNEL 


Borderline Seeing (observers at concentrated atten 
tion) 

Minimum for Safe Seeing (factor of safety, approxi- 
mately 2) 

Recommended for Safe Seeing (factor of safety, ap 
proximately 5) 

Daylight Penetration (entrance 42 ft. wide, 14 ft. 
high) 

Actual readings made in North Main Underpass, Hous 
ton, after four months service. 


Figure 2. Daytime lighting requirements for tunnel en 


trances, driving speed of 35 miles per hour; and readings 
made in North Main Underpass. 


A number of years ago the lehting system was 
improved by the installation of 19 heavy-duty tlood 
lights placed on the top portion of the right-hand 
wall of each traflie section. The tloodlights were 
designed to use the 2o0-watt projector lamps 
and were spaced somewhat closer at the entrance 
(approximately 10 feet on centers), spreading out 
te a greater distance (approximately 300 feet 
throughout the rest of the underpass. The average 
caleulated value of ilumination for this installation 
was one footeandle, The G30 lamp in a polished 
aluminum reflector the floodlights gave very 
poor distribution of light. Further, the floods were 
adjusted to projeet the light in the same direction 
as the flow of traffie and downward onto a dark 


road bea 


way with no appreciable amount of light projected 


All of this resulted in a dark passage 


or reflected onto the walls and ceiling areas 

In later vears the floods were readjusted to pro 
jeet light against the flow of traffic, thinking that 
a brightness pattern could be created against which 
drivers could see by silhouette. This seheme was 


not suecessful. The floodlights were then turned to 
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project light at right angles to the flow of traffic, 
which would illuminate the opposite wall directly, 
instead of the road bed. The underpass had been 
whitewashed and the resultant effeet was much 
better than with any of the previous methods. This 
system of lighting was fine for night-time opera- 
tion when the driver’s eyes were dark-adapted and 
he had the aid of good car headlamps. However, 
the problem of tunnel or underpass lighting is to 
create a safe daytime as well as night-time environ- 
ment for all drivers. The 1947 American Standard 
Practice for Street and Highway Lighting was con- 
sulted for a solution to this problem. It was sur- 
prising to note how little information was available 
on this subject. In the 1947 Practice* it amounted 
to a graphie representation of daylight require 
ments, along with two short paragraphs of very 
general remarks. No specific recommendations were 
made. 

The design covering the relighting of the North 
Main underpass was started some years ago and 
since that time many different types of systems 
have been studied. Some involved fluorescent, slim- 
line, incandescent and 250-watt) mereury vapor 
light sources, with many varying cost estimates. 
Almost all of the systems studied would employ 
specially designed lighting units which were felt 
to be required for the particular construction and 
the dampness within this underpass. A great deal 
of effort was then directed to studying standard 
and proven equipment for this lighting job. 

Limiting factors affecting the type and location 
of the lighting units are the low ceiling height of 
14 feet 
dampness on walls and ceiling. This meant that the 


in the underpass, and the ever-present 


ultimate unit to be used had to be small in physical 
dimensions, able to deliver an abundance of light, 
and had to be loeated in the corner of the under- 
pass between ceiling and wall. A readily available 
mereury-vapor street lighting luminaire of rela- 
tively (12-ineh 
mounted with its axis parallel to that of the under- 


small dimensions diameter), 
pass, seemed to fill the essential requirements 

Caleulations, based on using the 20,000-lumen 
K-11 mereury-vapor lamp, indicated that approxi- 
mately 100 footeandles would be obtained if units 
were staggered on about 4-foot centers at the en- 
trance. The maximum distance of 30 feet on which 
these luminaires could be spaced apart toward the 
exit end, and still maintain a fairly even level of 
illumination, was determined by a trial installation. 
A 30-foot spacing gives approximately 10  foot- 
candles of even light 

Final design called for a total of 108 luminaires 
placed in the eorners of each seetion, divided into 
for revised 


*See August 1052 of ILLUMINATING ENGINERREING 
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four rows of lights beginning with 4-foot spacing, 
then 6-foot, 10-foot, 20-foot, and the last section a 
spacing of 30 feet. All fixtures burn for daytime 
operation; only 36 burn for night-time operation 
The night-time luminaires are on circuits which 
energize units that are staggered on 30-foot centers 
throughout both sections of the underpass. The 
photograph shows the view that a motorist sees as 
he approaches the underpass from the top of the 
approach. The 10-footcandle level inside the under- 
pass is bright in contrast to the approaches. These 
will be relighted to one footeandle with mereury- 
vapor street lighting units in the near future 

The footeandle chart shown is from the 1947 
American Standard of Street and Highway Light 
ing. Superimposed on this are the actual footeandle 
taken at the 
Houston underpass on an overcast day 
15, 1952. These footeandle readings represent “in 
service” values as they were taken approximately 
four months after the completion of the project 
Note that the eurve falls fairly high on the chart 
If it can be assumed that the basic hypothetical 


entrance of the 
October 


readings north 


curve is fairly accurate, then the plotted curve in 
dicates that the new tunnel lighting is adequate 
for safe seeing. Due to the shortness of the tunnel 
and the glare from the exit end. it was decided to 
earry a higher level of footeandles further into the 


tunnel. This proved very successful in overcoming 
these two detriments to good visibility 

A study of the lighting installations of other 
tunnels, such as Holland, Lincoln Brooklyn-Bat 
tery, Washburn, ete., did not give any outstanding 
impression of having solved the problem of eye 
adaptation for a driver going from thousands of 
footeandles outside to the extremely low levels of 5 
to 25 footeandles that were found inside these tun 
nels. Correspondence with Mr. Finke of Seattle, 
Washington, about the relighting of the Lake Way 
Tunnels there proved to be of great value in the 
relighting of the North Main This 
project* also used the standard mereury vapor 


Underpass 


street lighting luminaire, mounted in the normal 
position as for street lighting. The Seattle engi 
neers were able to get 47 footeandles at the en 
trance section, which value was then tapered off to 
None of the 


other tunnels studied used standard street lighting 


D footeandles toward the exit) end 


equipment, 

It is believed that the method of lighting the 
North Main Underpass is quite practical and eco 
nomiecal and might well be given further considera 
tion in the relighting of other underpasses and 
tunnels 


* See Mereury Vapor for Tunnel Laghti 
August 1952 issue of ILLUMINATING FE NGINKERING 


Multiple Lighting System 
In an Optical Dispensary 


A combination of direct and indirect 
lighting is used in the Spratt Optical 
Company, Los Angeles, Calif. The 
square flush mounted units are louvered, 
containing 300-watt lamps. The three 
concentric ring luminaires use 300-watt 
Silvered bowl lamps and illuminate the 
three customer booths at the left. Cone 
type units with 150-watt reflector spot 
lamps highlight merchandise in the 
front display cases. 

The customer waiting area is illumi 
nated by reflected light from the ceiling 
above the beams, each beam having a 
fluorescent lamp recessed, trough-like, 
in its upper surface. Illumination level 
in this area is 30 footcandles. The ceil 
ing is generally white acoustical tile, 
8 6” in height. Above the beamed area 
ceiling height is 10’ 6", painted a light 
blue color. Walls are walnut contrasted 
with brown trim. Photograph and data 
from Department of Water and Power, 
Los Angeles, Calif. 
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Control and Measure 
of Directional Flux at 


HE DIRECTION in which light is reflected 
T from a plane surface in relation to the posi- 
tion of the eye is an important factor in the 
study of reflected glare or veiling glare, as it Is 
Reflected glare attributable to 
this factor of direction is identified as “dimage” 


commonly called. 


throughout this paper for the sake of brevity. Dim- 
age, then, is the diffused image of a light source 
that dims visibility of the seeing task. Dimage is 
not to be confused with distraction glare, a nearby 
image that tends to lead the eye from the task. 
Dimage is not easily or usually detected by the 
average individual, nor is its presence often given 
important consideration in normal lighting prac- 
tice. This casual treatment of dimage bespeaks its 


subtleness 
Test Method 


To study dimage, one must first see it. To see 
dimage, one must eliminate it, in part, in a com- 
parative device which will provide an operational 
base for the eye. This base could well be called the 
minimum dimage area, or maximum visibility area 
if visibility were the prime subject. Adjoining this 
minimum dimage area, a maximum dimage area 
should be arranged at close hand for visual gaug- 
ing. The level of illumination and the character 
of the task would. of course, be the same in both 
areas, so the only variable would be the direetion 
of the flux reflected from the task. 

A sehematie diagram best illustrates the sug- 
See sketch Fig. 1 
from the task plane to the source and eye 


gested arrangement An angle 
of 45 
was used as a practical match of existing ocecur- 
renee. Light sourees were located directly opposite 
the eve and at 90 


order to separate the two areas of minimum and 


to the normal viewing axis. In 


maximum dimage, a right angle shield 6 inches 
high by 6 inehes long in each plane was aligned 
with the visual axis of the eve. The baffle or shield 
was finished in dull black 

After visual verification of this technique, a pre 
liminary camera study was completed which indi 
eated that photographie records could be used to 
A paper presented Technical Conference of the 


Ittuminating ineer ept 8-12 52, Chicago 
Autnuon: The } \ ‘ tra o, Vermilion, Ohie 
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the Task 


By G. P. WAKEFIELD 


@ 


LIGHT SOURCES 


TASK 
RIGHT ANGLE SHIELD 


Figure 1. Schematic drawing of right angle shield 
technique. 


convey the comparative vision of dimage in its 


extremes, 
Test Results 


The tirst set of pictures, Figs. 2, 3, 4 and 5, were 
made using a 150-watt flood type projector lamp 
with 30 footeandles on the samples. The average 
source brightness was on the order of 75,000 foot- 
lamberts when viewed from the task. These pie- 
tures present magnified examples of dimage. Note 
the eylindrical indicators at left and right. The 
sharp shadow quickly indicates a small area source. 
Direction is obvious. Fig. 2 has the minimum dim- 
ave on the left and the maximum dimage on the 
right. This arrangement is typical of all the photos. 
Note the visibility of the near set of pencil lines 
on the left, while the same lines disappear at the 
right. The back lines are inked and seem to possess 
a better visibility characteristic than the pencil 
lines. This sample was of drafting paper. 
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Figure 2. Drafting paper with pencil and inked lines Figure 3. A glossy sample under high brightness sources. 
under high brightness sources. 


Figure 4. Office copy paper under high brightness sources. Figure 5. Newspaper under high brightness sources. 


Fig. 3 shows a paper with which we are familiar. 
This is an excellent example of dimage and its 
effect on visibility. 

Fig. 4 represents typing on regular office copy 


paper. Fig. 5 is of common newspaper of a dull 


finish but demonstrating considerable dimage. 

All of these pictures illustrate the visual effect 
of direction of flux and dimage. Now then, let us 
use a light source more typical of standard practice 


and see what develops. 

Fig. 6 shows the same drafting paper illuminated 
with 40-watt T-12 fluorescent lamps. Note the dif- 
fuse character of the light as shown by the shadow 
indicator right and left. Fig. 7 is drafting cloth 
with foreground pencil lines and background ink 
lines. Fig. 8 is the I. E. sheet again. Fig. 9 is Figure 6. Drafting paper under medium brightness 
regular office bond, while Fig. 10 is oftice copys sources. 
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Figure 7. Drafting cloth under medium brightness Figure 8. A glossy sample under medium brightness 
sources. sources. 


Figure 9. Office bond under medium brightness sources. Figure 10. Office copy paper under medium brightness 
sources. 


Figure 11. Newspaper under medium brightness sources. Figure 12. Varnished oak under medium brightness 
sources. 
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Figure 15. A glossy sample under low brightness sources. 


paper. Fig. 11 is newspaper; Fig. 12 is the var 
nished, oak table top used in the tests. The level of 
illumination with the 40-watt T-12 lamps was 21 
footeandles. Average brightness was 2,500 foot- 
lamberts. 

While different pictures are not directly com 
parable, left and right sides are. There is no evi- 
dence discernible from these pictures showing effect 
of decreasing the brightness of the source. We 
know that dimage decreases and visibility increases 
as source brightness diminishes.’ In view of the 
limitation of this study, brightness of the source 


was not considered as a graphie influence. For 
the interest of the subject, a set of pictures was 
made using an average brightness source of 450 
footlamberts. This was obtained by placing a dif 
fuser between the task and the fluorescent lamp 
Figs 13, 14, 15, 16. 17, 18 and 19 were made with 
this brightness source at a level of 12 footeandles 
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Figure 14. Drafting cloth under low brightness sources. 
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Figure 16. Office bond under low brightness sources. 


Instrumentation 


All of these pietures imply the large influence of 
direction of flux upon dimage and visibility. Ac 
cordingly, it would seem reasonable to construct a 
photo-eleetric device that would be capable of mea- 
suring this phenomenon. With this in mind, a 
Flectometer, as shown in Fig. 20, was designed 
using a standard footeandle meter mounted at 45° 
with a shielded cell aimed at a plane mirror? This 
assembly was mounted on a circular base divided in 
22!.° increments. From readings of the meter at 
each 221." station, direct meter readings were 
made. The direct readings were called flects. The 
flects were then plotted as a polar curve forming a 
Flecto-Graph, Fig. 21, thereby providing a symbol 
of direction of dimage. The dimage as measured 
on a Flecto-Graph is, of course, not truly repre 


sentative of the dimage of varving papers but it is 
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Figure 17. Office copy paper under iow brightness sources 


Figure 19. Varnished oak under low brightness sources. 


a measure of the cause of maximum and minimum 
dimage and all degrees of dimage in between 
Some sort of a mathematical approach seemed 
nlvisable in order to record the Cegrees of climage 
To do this, a ratio of the total fleets in quadrants 
A and B owas proposed. This formula could be 


stated in this form 


where B = total flects in B quadrant and A — total 


fleets in A quadrant 


Applying the formula to the eurve with the light 


source opposite the eve, we arrive at a dimage of 


3.0 dims. Referring to our photographs, 3.9 dims 
must represent maximum dimage 


Next, let us see what minimum dimage would 


rate by the same formula. Using the Flecto-Graph 
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Figure 18. Newspaper under low brightness sources. 


Figure 20. Flectometer with standard footcandle meter. 


plotted from side lighting, Fig. yw A we derive a 


rating of 27 dims for minimum dimage 


Conclusion 


The right angle shield technique permits photo- 
graphic recording of maximum or minimum dim- 
age on the same plate with a specifie task. The 
pictures made so far indicate the influence diree- 
tion of flux has upon dimage and consequently, 
visibility of various tasks. 

Most paper surfaces have some degree of dimage, 
with the gloss types affording difficult seeing sur- 
faces and the matt types showing improvement, but 
not complete elimination of dimage. 
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Figure 21. Flectograph with light source opposite the eye 


of diree- 


An instrument for the measurement 
tional flux seems practical with the use of present 
photo-electric cells. A rating means also seems 
feasible. 

Direction of flux appears to be a powerful deter 
rent of dimage and as such may offer a challenging 
and bright future for illuminating engineers. Util 
ization of direction of flux may also suggest our 
next field of improvement in quality of illumina 
tion. 
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DISCUSSION 
CHarLes W. Macy*: It is indeed heartening to lighting 
field men whenever we find a manufacturer's designing engi 
neer who is concerned about what this author calls “dimage.” 
For many years we have known that both incandescent and 
fluorescent artificial lighting have created troublesome 
effect which has caused the great majority of the lighting 
complaints in both office and school classroom areas. This 
was true with incandescent lighting long before fluorescent 
was then discovered that by 


to 0 


lamps were made available. It 
lowering the downward brightness from 0 degrees 
degrees and increasing the upward light component, and at 


the same time distributing this upward light over the ceil 
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NORMAL VIEWING 


Figure 22. Flectograph with light source at left of normal 
viewing indicating minimum damage. 


ing as evenly as feasible, that almost all complaints ceased 
in office areas when the source brightness did not exceed 
approximately 333 footlamberts about eandle per 
inch. The final developments in’ incandescent lumi 
50 


square 
naires came about over a long period of time some 
years actually by the trial and error method. The many 
fixture manufacturers kept trying to overcome the causes of 
customer eye fatigue in order to make their merchandise 
more desirable. Actually what they were doing was improy 
ing the quality of the light by different methods. By 1939 
a fairly comfortable compromise had been renehed with the 
luminous indirect type of incandescent units 

Dimage or whatever causes complaints had been greatly 
reduced. The author seems to be on the track of something 
important perhaps a formula whieh will be of great value 
to assure and insure much greater satisfaction for the users 
in such a tremendous field as the combined fields of office 
lighting and schoolroom lighting. If the eye is indeed a 
muscle and “dimage” exercises this musele unduly, as it 
would appear, then there must be further relations to con 
sider such as duration of time and the severity of the seeing 
task. Probably color will enter into such an investigation 
tecause reading letters and figures has become such an ium 
portant part of human existence it seems to me that an 
expanded study on this phase of lighting, whieh has been 
commenced so ably by the author, should be insisted upon 
by the membership of the Society 

Lighting people in general seem to have lost the value of 
Surely the eyes 


the lesson gained with incandeseent lighting 


of the publie react much the same to glare and “dimage” as 
they did before the advent of fluorescent lamps and the 
vear 130 


Raw and uncontrolled light may produce lots of intensity, 
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but it certaimly misses the target insofar as quality is con 


cerned. The sun's beams of lght must be well controlled 


in order to be usable by the human over long periods of 


time. About the only conditions under which the direet rays 


of the sun are really comfortable for reading from white 


paper are those limited minutes directly 


then 


after dawn and 


directly preeeding dusk, and only because the haze 


close to the earth acts as a dense diffuser If this sort of 


light is both comfortable and pleasing while the brightness 


of the source is relatively low, perhaps there are some de 


sirable light characteristies here in nature which could bear 


further study 

The author calls the elusive culprit “dimage,” and it seems 
to me that there is an unmeasured, and neglected, factor 
The author's “dimage” is causing a lot of 


damage to 


both customers’ eyes and the lighting business in ge neral 
I am pleased to endorse the coined word “dimage 
Interesting as the results of his tests are, there appears to 


remain a lot more to be learned by expanding these tests 
I rh ips two more light sources could be introduced it oppo 


Then 


these four sources could be individually expanded until they 


site angles to the two used in the tests perhaps 
approach the actual conditions which we find with conven 
tional luminous ceilings 

I notice that the author intimates that there is 4 need for 
further studies at different intensities. Because humans and 


their eve museles will be direetly affeeted under many dif 


ferent seeing task strains, I hope that the firme factor will 
not be slighted in future tests 
It seems to me that the importance of intensity as a char 
acteristic of light has been played up entirely out of propor 
Undoubted 


both technical and non tech 


tion with the importance of the quality of light 
ly we are all somewhat guilty, 
niexn! members of the lighting industry. I, for one, am only 
too pleased to offer whatever support T am able to add te 
such an endeavor which the author has so ably commenced 
a fine start towards comfortable and pleasing seeing condi 


tions for both offiee and elassroom arens 


Rag*: 


contributions to the 


Gu This paper makes several direct and indirect 


science of seeing. It shows directly, 


previous papers to the contrary, that reducing the brightness 
of a light source is not a cure all for improving ability to 


nee It reminds us that specular reflection is visible and 


that the viewer automatically adjusts his position to avoid 
it. “Dimage”’ being diffuse and not reeognized reduces our 
seeing ability in a hidden subtle manner 

Indireetly, Mr. Wakefield's tests show that it is retleeted 
flux rather than maximum soures 


brightness that causes 


dimage. A high dimage results from the product of the 
ecandlepower toward the direction of the work and the solid 
angle subtended by this source. Here is another reason why 
average rather than maximum luminaire brightnesses give 
an evaluation of their performance 

Mr. Wakefield 


matical 


properly gives only a tentative mathe 


evaluation of dimage sinee there is a question 


whether the total “fleets” in a quadrant give an evaluation 


of dimage rather than the ratio of the maximum to the 


minimum individual “fleet.” Furthermore, as far as quanti 


tative measurements are concerned, the author gives no 


means of adding the dimage from several sources in the field 
of view 


Directional control of flux, for example by reducing longi 
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tudinal tlux in extended light sources, has already 


been 


applied with suecess. Further investigations in this field are 


desirable to aid in the design and evaluation of high level 
comfortable lighting systems. 


Joun J. Neruarr*: Mr. Waketield is to be commended for 


his very striking method of illustrating how serious re 


flected glare at its worst can be. We often fail to realize 
the magnitude of veiling effects in a given lighting installa 
tion because we unconsciously 


dodge these reflections to 


visibility. As we increase the number of sources in 
difficult 


to dodge a veiling reflection; and when this addition of 


a given room, however, it becomes more and more 
sources is carried to the extreme condition in which the 
entire ceiling is the souree, we find it impossible to dodge 
the reflection. On the other hand, the addition of sources or 
luminous areas which are contributing illumination on the 
task without being reflected toward the eye are tending to 
improve visibility or lessen the veiling effect. It is apparent, 
therefore, that we are dealing with a very complex subject 
which in this paper is oversimplified somewhat by limiting 
the comparisons to a single non reflecting source and a single 
reflecting source. 

The complexity of the refleeted glare problem is further 
llustrated by the fact that his photographs seem to indicate 
that there is no advantage in decreasing the source bright 
As Mr 


that it is advan 


ness from 75,000 footlamberts to 450 footlamberts. 
Wakefield points out, however, we know 
tageous to reduce the souree brightness, and I believe that 
the apparent inconsistency in the photographie evidence may 
he at least partly attributed to the differences in illumina 
tion level with the various sources and photographie vari 
ables that are difficult to control. Mr. Wakefield cautions 
us not to compare different photographs for this reason, but 
1 would like to tell you that a somewhat similar photo 
yraphic investigation made by another member of the Office 
Lighting Committee shows that with the illumination level 
held essentially constant, the veiling effeet of source bright 
nesses ranging from 150 to 50,000 footlamberts bore no 
apparent relationship to the 1 to 300 range in brightness 
The veiling effeet was always present and always objee 
tionable. 

The idea of so locating luminaires with respeet to the 
task that refleeted glare would be minimized was introduced 
by Kahler and Larson in 1945. Their functional technique 
of lighting small offices with one or two occupants has since 
received wide acceptanee and is recommended in the 1947 
Recommended Practice ior Office Lighting as one means of 
preventing reflected glare. This paper bears out the validity 


of that reeommendation. 


ALLPHIN*’*: should like to congratulate the author 
on an interesting improvement in photographic technique for 
showing veiling glare. However, I question the desirability 


of adding four new words to our already overburdened 
language for the purpose of dealing with this subject. 
Also, I wonder if the so-called flectographs in Figures 21 
and 22 tell any more than would a simple ratio of specular 
reflection to diffuse reflection for the surface in question. 
with 


lose their significance. 


It seems to me that in an actual lighting situation 


multiple sources the eurves would 


For example, in a large room with a luminous ceiling would 


Westinghouse Electric Corp., Cleveland, Ohio 


Mass 
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not the curves for both glossy paper and matte paper pro 


duce similar cireles centered on the center of the chart? 


H. L. Logan*: This paper is a nice piece of work and the 
author is to be congratulated on the clarity and simplhieity 
of the method he has adopted to pin down reflected ceiling 
glare. The paper is also an interesting illustration of the 
fact that when light strikes a surface a portion of it is 
reflected unchanged, while the rest penetrates the surface 
and is returned modified. It is by the latter light that the 
details and characteristics of the surface are made visible. 
Therefore, what the author calls “dimage” is a characteris 
tic of the receiving surface, rather than of the light source; 
and the extent to which “dimage” is a defect in the field of 
view, it is a defect of the field of view, rather than of the 
light that is illuminating the field of view. It can, as the 
author points out, be turned in harmless directions by suit 
able control of the direction of the light to the surface; and 
that is often a practical answer. 


However, the long run solution of the reduction of “dim 
age” is through correction of the surfaces used in the tield 
of view. Surfaces that develop too much spread reflection 
should be avoided by the intelligent choice of surfaces that 
do not do this. Where such surfaces are not available they 
should be made available, and as a practical faet, that os 
what is gradually happening. People used to delight in 
using glossy desk tops, both in school and in the work 
world. Dull finished desk tops are now the rule rather than 
the exception. The finishes on the latest lines of metal 
office furniture produce very little “dimage.” The paper 
people are also working on this and better papers are becom 
ing available (as well as worse papers in cheap products 

Surgical instruments, control board equipment, network 
analyzers, and all kinds of things are now being provided 
with the kind of dull finishes that reduce “dimage.” 

It is a long process because it means educating the manu 
facturers of so many different products, and it may still be 
going on fifty years from now; but it is the only fully satis 
factory answer to this particular problem. 

The attempt to eliminate “dimage” by altering the char 
acteristics of lighting units in the direetion of more and 
more diffusion is illusory. If a surface will retleet light im 
a “spread” fashion it will do it no matter how the light 
comes to that surfave. If there is a dominant direction to 
the light, as is usually the ease with natural lighting, owing 
to its proceeding from one lighting unit the sun, the 
“dimage” axis will be in line with the dominant direction 
of the received light. If the light to go to the other 
extreme, and thought by some to be ideal is completely 
diffused, the “dimage” will now oecur in all directions. If 
the nature of the surface is such that the percentage of sur 
face reflected light is equal to, or greater than the penetrat 
ing reflected light, one will see only light, and no surface 
details at all. That is, without correction of surface reflect 
ing conditions complete diffusion ean lead to complete in 
visibility. 

The ideal surface, from the viewpoint of this discussion, 
would be one that had no surface reflection component, but 
permitted all light that struck to penetrate and be reflected, 
after modification by the material. The details of such a 
surface would then be seen best under natural lighting, or 


under any lighting having the “dominant” direction that 


Dr. Luckiesh stressed so frequently. This would even be 
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true for printed letters on paper, as the letters have three 


dimensions. They are usually about one sixth the thickness 
of the paper, and to light) waves they are mountains on 
the paper whieh, properly lighted, can throw their shadows 
to inerease their apparent size and legibility, under the 
proper conditions 

The author is to be complimented on his ingenious attempt 
to quantify “dimage” and his concluding observation that 
“Direction of flux appears to be a powerful deterrent of 
dimage” 1s recommended to the consideration of engineers 
generally. It re inforees Dr. Luc kiesh’s advice that artificial 
lighting should have a dominant direction just as natural 


lighting has that we are adapted to 


C. L. Corrren.": It is of course important to be cone rned 
about how the incident light flux on a visual task may affeet 
the “visibility” of that task, and this paper reports an 
interesting approach to a study of this question 

A few questions may be asked about this paper, as 
follows: 

(a) Has the author compared the photographs with the 
actual visual appearanee in each case? A direet similarity 
would depend upon the particular response of the emulsions 
of the negative and of the print, sinee in general the con 
trast gradient of the resulting print may differ widely from 
that as seen direetly by the eye 

(b low may the “fleetometer” be effeetively used for a 
particular paper? It seems that there might be diMfieulties 
with getting the meter itself in the way of the incident 
flux. Here one might also ask about the use of the meter 
for any angle of incidence from the souree other than 45 
degrees, but retaining a viewing angle of the task of 45 
degrees, 

Might there be more justification for the author's 
choice of his B/A ratio as he deseribes his measure of “dim 
age’? Why should he add the “tleets” of angles beyond 
those actually present when a souree illuminates a task in 
either the side or forward position? It seems possible to get 
equal values of this ratio for each of two different sources 
which in fact produce different veiling glare effects, depend 
ing upon the different distributions of flux from the two 
sourees. Would the central 30- degree zones in each quadrant 
give a more informative index? 
R. L. Bresece, Jr *: Mr. Wakefield's attempt to pin down 
numeriea'tly another of the many factors affecting the 
quality of a lighting system 1s laudable. Offfand, however, 
there appears to be little advantage to the use of the mirror 
with the cell facing downward, as compared with facing the 
cell upward at 45 degrees and thus eliminating one possible 
dirt collecting surface in the path of the light. In addi 
tion, it would appear reasonable to expect that minimum 
“dimage” would oecur with the light source behind the 
observer, rather than at the side, although this would have 
been more difficult to photograph. 

The most significant point brought out by the photographs 
is the effect of overhead brightness opposite the eye, even 
when that brightness is quite low. Mr. W. E Folsom and I 
observed with interest some years ago a room with lumi 
nous indirect fluorescent lighting in which the ceiling bright 
almost uniform, and which would be typical also 


ness Was 
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Fig. D-1. Appearance of 12-point printing on fairly glossy 
book paper. An R-40 lamp about three feet away was 
directed onto it at 60 degrees from normal. 


Fig. D-2. The set-up of Fig. D-1 was not altered, but 

another lamp placed at the side for added illumination. 

The increased paper brightness made a shorter photo- 
graphic exposure necessary. 


of the newer translucent luminous ceilings. In this room no 
orientation of the observer and of a visual task with some 
specularity was possible which did not produce noticeable 
“dimage.” An adjacent room, lighted with indirect inean 
deseent equipment, had a spottty ceiling brightness pattern, 
and with this pattern it was possible to so orient the work 
that less “dimage”’ was observed when the darker ceiling 
areas were reflected in the task, than had been observed in 
the room with uniform brightness ceiling. Least “dimage,” 
however, was obtained for proper orientation of observer 
and task, in a room lighted from the side wall. In this 
case, the wall lighting was daylight, but it could have been 
any form of wall lighting 

It should be emphasized, however, that “dimage” is not 
always bad, although it is almost universally so for two 
dimensional tasks such as those used by Mr. Wakefield in 
his photographs. In modern street lighting practice, how 
ever, it is precisely this “dimage,” or specular reflection of 
light toward the observer, which is relied on te produce the 
road surface brightnesses which are needed for visibility at 
the low illumination levels employed. It is also true that 
vision in many industrial tasks is aided by specular reflee 
tions from the surfaces viewed for example, detection of 
scribing marks or scratches on metal surfaces. Consequently, 
« which connotes decrease of visibility, may not 


Wakefield has 


dimage,” 
be the best term for the phenomenon Mr 
investigated 

The phenomenon is important, however, and should be 


aubieeted to seme such numerical seale as he has indieated 


Mr. Wakefield has 
He has 


isolated one manifestation of specular reflection the re 


Puewes Meaker and W. 8S. Fisner*: 


taken an interesting line of approach to his subject 


duction of contrast, which is well illustrated by the photo 


graphs. We believe that much ean be learned from pictures 
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such us these; careful control of the photographic processes 
will be necessary to produce data of quantitative value. 

The matter of angular size of source should be noted in 
evaluating the pictures, since size is believed to have a sub 
stantial effect upon the measureable brightness of semi 
specular materials. The diameter of the PAR 3S lamp at 
the distance used and the diameter of the T 12 fluorescent 
lamp at its distance probably subtend about the same angle 
However, the T 12 lamp is long and performs as a larger 
angular size than the PAR 3s. The introduction of a dif 
fuser to produce the low brightness source again increases 
the angular extent of the source to an unknown degree. This 
may be a step in explanation of the absence of marked dif 
ferences in dimage with sourees of reduced brightness, 

If the light source were a point and the material a fairly 
xiossy magazine paper, for example, only those facets in 
the surface of the paper and ink which were oriented to 
refleet light into the eye would appear abnormally bright. 
If the angular size of the source were inereased, additional 
facets would begin to reflect, with the ultimate possibility 
of the entire ink character becoming as bright as the paper, 
with complete loss of contrast. 

The accompanying illustration, Fig. D-1, shows that dim 
age is made up of the reflections from many minute sur 
faces. This photograph was made with a 150-watt R40 lamp 
about three feet away shining at 60-degree incidence upon 
the paper. The camera lens was about three inches from 
the paper. Sinee a very small lens aperture was used, it is 
believed that the number of specks indicated is substantially 
the same as would result were the eye at fourteen inches, 
about normal reading distance. The reflecting facets in the 
ink reduce contrast; inereases in paper brightnesses up to a 
certain extent tend to improve contrast. 

This is what has oceurred in the second illustration, Fig. 
1) 2, where paper brightness has been increased by light 
from another R40 lamp located at the side. Some of the 
specks have apparently disappeared, because, in comparison 
to the increased paper brightness, they no longer seem 
bright. The photograph is a good representation of the 
change in actual visual appearance. 

It would seem that less dimage than Mr. Wakefield's 
minimum might result if the light souree were placed behind 
the viewer. However, if the data of Fig. 21 are applied, 
this condition appears to result in about 0.34 dims, some 
what higher than the 0.27 dims found for the source loeated 
at one side. Does this seem reasonable? 

One wouid hesitate to apply the dimage formula in evalu 
ating a lighting system where many sources were present 
Hlowever, purely for conjecture, if one were to plot a fleeto 
graph for a luminous ceiling at the center of a good sized 
room, it would be approximately a cirele. Then applying 
the formula, the dims would be equal to 1. Does the author 
think this indicates a fair location of luminous ceilings be 
tween the maximum and minimum dimage conditions for 
which ealeulations appear in the paper? 

In consideration of the points raised above, perhaps the 
expression for dimage should be modified to allow for the 
improvement resulting when additional light falls upon 
the work from a direction which does not materially increase 
the specular reflection in the eves of the viewer. The “A” 
region could be extended to inelude the quadrant opposite 
the viewer and /or to inelude fleets from both sides instead of 
from only one 

Of eourse, the characteristies of refleeting surfaces must 
share the blame for a part of the dimage. If one is 
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astonished at the evidence of dimage from newsprint or 
bond paper, it is only necessary to examine such surfaces 
under a strong magnifier. Even blue prints have minute 
retleeting facets which were found to be glaring under a 
high intensity shielded lighting installation in Chicago. 
BP. It is indeed encouraging to hear 
the kind remarks of Mr. Macy. This gentleman from th: 
West has had a lot of practical customer experience in the 
reflected glare zone and has found that a limit of 333 foot 
lamberts in this zone prevents customer complaints. Whether 
or not these reactions were from dimage or discomfort glare, 
I dv not know. Presumably, they were from reflected bright 
spots on specular office equipment rather than from dimage 
at the seeing task. This, of course, represents a different 
problem than dimage but it also could be improved by the 
control of direction of flux. 

From the studies in this paper it appears as though 
optimum visibility can be obtained only by the use of diree 
tional flux control. Is it not in order to ask then, why has 
not more progress been made in this phase of quality! | 
think there are three obvious reasons: 

(1) Dimage is difficult to detect, by Mr. Macy's customers, 
for instance. 

(2) Many illuminating engineers know the advantages of 
flux control but hold up their hands in horror, along with 
everyone else, at the thought of orientation of luminaires to 
the task. 

(3) We have been too busy concentrating on direct glare 
I realize the direct glare is a problem but not so important 
that the visibility at the task be ignored completely. Our 
progress has been too cyclic and fadish. 

Perhaps if the real worth of optimum visibility is fairl) 
assessed orientation will not appear such a stumbling block 
I cannot see the impractieability of an illumination scheme 
that provides the maximum visibility at the task. A simple 
and everyday oceurrence of this is the window with day 
lighting! 

I will agree with Mr. Rae that a low surface brightness 
in the retlected glare zone is not a eure all. Mr. Macy has 
found it to be a big improvement though to the ordinary 
user; perhaps it is a suitable part time measure — that is, a 
means to carry over until orientation comes to practice. 

Mr. Rae can visualize the value of a simple and easily 
obtainable symbol of reflected flux at the task, I venture 
If it ean be coordinated to visibility and standa-dized like 
the footcandle, we would then be at the threshold of a new 
era in illumination. Mr. Stiles in a recent I.E.S. Trans 
actions (London) states, “The aim of lighting is to make 
seeing easy. It would greatly assist the lighting engineer 
trying to achieve this if he could determine a quantity which 
would give a numerical measure of his success.” I believe 
my paper illustrates in a simple way that this is feasible 

I appreciate Mr. Neidhart’s remarks and agree with him 
completely. The Kahler and Larson Paper of 1945 suggests 
the use of functional orientation as an aid to small office 
lighting. If it is good for small offices, it is good for all 
offices. Seeing knows no demarcation. 

Mr. Allphin need not worry about four new words being 
added to our already overburdened language, as T am merely 
suggesting them. The only danger, as T see it, is if they are 
necessary for future illuminating engineers they might be 


used. 
*Author 
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lhe theetometer is never used with paper, consequentiy, 
Mr. Allphin’s last question cannot be answered directly, 1 
will say, though, that a tleetograph of a luminous ceiling 
would be circular if you were in the center of the ceiling, 
and it would be off center or lop sided if you were taking 
readings near the room side. This effect would range from 
one dims to more or less depending on the dominant charac 
ter of the teetograph. 

Mr. Logan believes that the answer to excessive dimage 
comes from improved papers. | agree with this explicitly 
but wish to say that we will still have dimage even with 
matte papers. Further, matte paper cannot be used for all 
paper requirements; hence this proposal is not a practical 
answer to dimage reduction. My paper suggests, if we are 
to obtain paper task visibility near 100 per cent, we must 
look to lighting not to paper. 

In reply to Dr, Cottrell, visual comparisons were made of 
each test prior te photographing. These cheeked surprising 
ly well with the photographs. The inaccuracies of response 
of emulsions of the negative and the print are not felt to 
be great enough to destroy the intent of displaying the dif 
ference between maximum and minimum dimage on a photo 
graph. 

Some justification of using all fleets in the 90-degree zone 
comes from a workable tolerance required for head and 
source Variations from the normal position, Whether or not 
this is the correet latitude for an information index is not 
definitely known, Considerably more tests in the field would 
be necessary to answer this question. 

To Mr. Biesele | would like to say the use of the mirror 
in the tlectometer is mostly psychological. It is realized the 
mirror in the fleetometer allows the operator, who may be a 
layman, to visualize the cause of dimage in a clearer way 

The fleetographs in the paper bear out Mr. Biesele’s room 
experience. As ceiling brightnesses lower, dimage decreases 
as in the case of the side wall lighting mentioned. Carrying 
this illustration one step further, optimum visibility would 
be attained if the ceiling were painted black 

I will agree with Mr. Biesele that dimage (or refleeted 
glare) improves visibility on highways and metal surfaces 
My definition, \though, is confined to the “Diffused image 
that dims (or lowers) visibility of the seeing task.” 

I quite agreq with Mr. Meaker that the angular size of 
the source has ht direct effeet upon dimage. This factor as 
Mr. Neidhart 
complex. As aj final evaluation perhaps the fleetographs 


uggests, makes the whole problem rather 


should be courd|nated with the Cottrell brightness contrast 
meter in such alway as to indicate percentages of optimum 
or 100 per cent Visibility. 

Mr. Meaker’s qeeompanying photographs show an enlarged 


view of dimage.| Unless one is using specular paper, the 


dimage would no}. be visible to the layman This, of course, 


does not mean if does not exist but helps to demonstrate 


why it is not a popular complaint." 


*An interesting obstrvation along this line appears in the British 
“Lighting of Office |Buildings.” In the appendix there is a table 
tabulated from answprs given by typical office workers to the query 
What is wrong with the position of the lights Of them, 9 per 
cent stated the lighta were too high, too far away, 5 per cent com 
plained of lights behind (shadows), & per cent said lights were 
newded over work, 3 |per cent mentioned lights were needed behind 
per cent said nothing 


per cent said a de}k lamp was needed, 73 
| 


was wrong! | 
This seems to disprove my complete paper in rer 
of importance from the subject, yet I feel the average office worker 


ving the degree 
is inept to serve judgment on the problen This is the main pur 


pose of the paper, to focus attention on the subject of refle ted 
glare 


Wakefield 
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Consideration of tack lighting was rejected due to ex 
pected shadow problemas. 

Luminous ceilings would rate a 1 dims by the fleetograph 
formula. In general, indirect luminaires would rate about 
the same. Mr. Meaker asks me next to rate my rating plan 
This reminds me somewhat of other rating systems using 
numerical figures. They are difficult to evaluate. I believe 


the answer lies in the Cottrell meter. 


It seems to me if we are to attain the quality of illumina 


tion we seek at the task, we have two distinct means at our 
lisposal ; l The low brightness method of minimizing 
reflected glare 2) The orientation method of flux control. 

Opposite theese suggested forms we have a considerable 
disregard for these two principles which seems to represent a 
arge portion of present day lighting concepts. In general, 
these two classifications fulfill most of the paper require 
ments. One deficiency of the low brightness technique comes 
to attention when speeularity is great, then orientation is 


the appropriate practice. 


A flexible lighting design permitting severals of illumina 
tion was desirable for the dining room and bar of the Salem 
Country Club, Peabody, Mass. Since the view from the 
picture windows and French doors was one of the features 
of the room, the lighting was designed to blend well with 
daylight and vet not distort the colors of foods and bever 
ages at night 

Four prismatic glass luminaires with curved lenses, flush 
mounted in the S foot S inch high acoustical tile ceiling, 
each contains three 45 inch single pin deluxe warm white 
lamps. The lamps are switched on two eireuits so that the 
center lamp of each unit ean be used alone for conversation 
lighting, the two outer lamps for a higher level and all 
three for maximum illumination 

To provide a low level near the long inner wall, two 12 
foot coves of Alvak aluminum, painted on the outside to 
mateh the wall, were installed, with the top of the coves 7 
feet above the floor, Each contains three 48 inch bipin 
warm white lamps mounted end to end. For the opposite 


curved exterior wall valanee was designed S's inches 


Flexible Lighting System for a Country-Club Dining-Room 


high, 6 inches from the wall and mounted high enough to 
clear the sereens, which open inward. Architect, carpenter, 
electrician, decorator and lighting engineer worked together 
to provide a dual lighting system behind the cloth covered 
valanee. Two rows of 36 inch fluorescent single lamp chan- 
nel back to back above and below the valance supports, are 
on separate controls permitting upward lighting to bal 
ince the coves or down lighting on drapes and tables, or 
both. 

Luminous seenie pietures utilizing edge lighting plus lumi 
line lamps whieh provide upward and downward light tie 
the short end walls together. Existing pin point spot lamps 
were retained in the recesses of the back wall of the bar 
and two reeessed prismatic lens units were installed above 
the bar counter. 

This installation won an honorable mention for C. M, 
Holden, Champion Lamp Works, in the 1952 contest by the 
New England Seetion, I.E.S. for ‘*My Most Interesting 
Lighting Job.’’ Eleetrieal Contractor was J. Conway Elee 


trie Co. 
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HE ALZAK process for finishing aluminum 
reflectors consists primarily of surface prepa- 
ration of the metal, brightening, formation of 
aluminum oxide and sealing of the surfaces. The 
process was developed by the Aluminum Company 
of America about 20 years ago and licenses have 
been issued to companies here and abroad covering 
their use of the process. 


Reflector Sheet 


Alzak specifications are based upon the use of a 
special alloy called “reflector sheet.” The essential 
requirement of such aluminum is that it be of high 
purity. The presence of even a small amount of 
impurities is usually unsatisfactory as the processed 
reflector may exhibit unsightly streaks of these 
impurities and will have a dull surface of reduced 
reflectivity.’ The presence of silicon, for example, 
causes a definite darkening of the surface and for 
this reason the Alzak processing of sand castings is 
not practical where appearance is a major con- 
sideration.” 

The reflector sheet used for a diffuse surface is 
of high purity and is homogeneous throughout. The 
reflector sheet used for a specular surface has a 
coating of special, higher purity aluminum on one 
side. Each of these two type sheets is available in 
various tempers suitable for forming, drawing, 
spinning, stamping, ete. 


Fabrication and Handling 


It is desirable that all fabrication of the reflectors 
be completed before processing.* This insures that 
all cut edges, sharp bends, inside of holes, ete., will 
receive the same benefits of the process as do all of 
the other surfaces of the reflector. The resulting 
surface of such a processed reflector will be smooth, 
hard and unbroken. Tight beads or folds are usu- 
ally avoided so processing solutions will not be re 
tained in them. Tools and dies are designed and 
used so as to produce reflectors having a minimum 
of tool marking. The chemical etching of surfaces 
of diffuse reflectors will mask only a small amount 


AUTHORS Curtis Lighting of Canada Ltd, Toronto, and Curtis 
Lighting In Chicago, respectively. Paper submitted by the Chicago 
Section Papera Committee 
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of such marking. The Alzak process, unlike plating 
or painting, does not deposit material on the reflee- 
tor surface and so does not mask tool marks. 

In handling the reflectors through the various 
stages of the process it is necessary that they be 
securely held so as to avoid damage and to insure 
good electrical contact. Typical racks make use of 
clips or prongs to hold one or more reflectors. All 
rack parts, including nuts, bolts, screws, ete., which 
come in contact with the processing solutions, are of 
aluminum so as to avoid contamination of the vari- 
ous solutions. The anodie coating (aluminum oxide ) 
which is formed in the final stages of the process 
covers all surfaces of reflectors and racks. This 
oxide coating on the racks is heavy enough to form 
a good insulator. This must be removed from those 
rack parts which are to make contact with the next 
reflectors to be processed. This is done mechanically 
by means of a file or hack saw or, more easily, by 
immersing the rack in a chemical solution to dis- 
solve the anodie coating. Air hoists on an overhead 


Flow Sheet for the Alzak Process 
Diffuse Reflectors 


Fabrication 


Specular Reflectors 


Fabrication 


Racking Racking 
! 
| | 
Clean and etch Clean 
Rinse Rinse 


Clean in acid | 


Rinse 
| 


Electrolytic brightening Electrolytic brightening 
| 


Rinse Rinse 


Smudge removal Smudge removal 


Rinse Rinse 
| 
Formation of Formation of 
aluminum oxide aluminum oxide 


Rinse Rinse 
Seal Seal 


Dry and unrack Dry and unrack 
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Figure 1. Reflectors and rack being lowered into the electrolytic Figure 2. A rinse tank with spray. The 
brightening tank. The clamp stand in the foreground connects the weight of the rack actuates the valve which 
rack to electrical supply. controls the spray. 


rail system have proved very useful in the handling 
of racks throughout the process. 


Surface Preparation 


The aluminum sheet as usually furnished by the 


rolling mills has a very smooth, specular surface. 


This roll finish is unsatisfactory for processing 


unless the surface is first cleaned and prepared. 


The imbedded impurities and any surface film of 
oil, grease, ete., must be removed. The reflectors 


which require a diffuse surface are immersed in a 


solution which chemically etches the surface. Those 


reflectors which require a specular surface are made 
of sheet having the one side coated with the special, 
higher purity aluminum. This surface is polished 
and buffed and then cleaned in suitable solutions. 
The special coating is very soft at this stage and 
may not be mechanically cleaned to remove any 
material which had been used in the drawing, 
forming, spinning, polishing or buffing of the re- 


Figure 3. Rack detail for typical incandescent reflectors. 


flector. 

The many stages of the Alzak process require a 
variety of solutions, some alkaline, some acid and 
one which is essentially pure water.’ Such solutions 
must be maintained at correct strength and “carry- 
over” of dissimilar solutions, from one tank to 
another must be avoided. For this reason, single 
or double rinses are used between each stage of the 
process. The addition of spray nozzles along the 
top edge of rinse tanks greatly improves the rinse. 
In order to conserve water, these sprays are con- 
trolled either manually or automatically so that 
they are in operation only while work is being 
passed in or out of the tank. All rinse tanks have 


Figure 4. Rack detail for typical fluorescent reflectors. 
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overflow pipes so that there is a continuous supply 
of fresh water. 

The first of the two electrolytic stages of the 
process is that for brightening the reflectors. After 
the reflector surface has been cleaned and prepared 
for diffuse or specular finish, it is immersed in a 
tank of acid solution and connected to the electrical 
supply. Current density, acidity, temperature and 
time are carefully controlled, and all surfaces of 
the reflector in contact with the solution are electro 
lytically brightened.’ This stage is essentially a de 
plating operation, with a thin film of metal being 
removed. Also removed are any such impurities as 
dirt, polishing and buffing material, ete. which may 
have remained on the surface after the initial 
cleaning and preparation described above. There 
must be no motion of the rack, reflectors, or solu 
tion during this stage as such motion will result in 
a cloudy surface on the reflectors. After the elec 
trolytic brightening stage, there is a very thin film 
of oxide upon the surface of the aluminum. This 
film, if allowed to remain, would appear as a soft 
and chalky coating on the surface of the finished 
reflector and would smudge with handling. This 
thin oxide film is removed by immersion in an acid 


‘ 


solution commonly referred to as a “smudge re 


moval” solution. Electrolytic brightening is an 
essential and distinguishing feature of the Alzak 
process. The usual “anodizing” of aluminum parts 
is primarily for surface protection and does not 
include surface brightening 


Aluminum Oxide Formation 


The reflectors with surface cleaned, prepared and 
brightened are then ready for the second of the 
two electrolytic stages of the process. Here again 
the current density, acidity, temperature and time 
are carefully controlled. In this stage, aluminum 
oxide is formed from the aluminum itself and 
covers all those aluminum surfaces which are in 
contact with the solution and are carrying current 
Unlike a plating operation, no material is deposited 
on the surface 

The first oxide formed is on the outer surface 
of the aluminum. It grows in thiekness only if the 
aluminum sheet under this oxide layer is exposed 
to the action of the current and the acid solution 
As described by Edwards,’ this is possible because, 
although the oxide is a non-conductor, there must 
be many small pores in the oxide surface which 
permit the acid solution and current to continue to 
reach the aluminum and form more aluminum 
oxide, 

After formation of aluminum oxide to the desired 
thickness, the multitude of small pores must be 
closed. If this is not done, the surface of the alumi 


num would be highly absorptive and its initial 
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Figure 6. Control panels for rectifiers, controlling power 
used in electrolytic brightening and in the formation of 
aluminum oxide. 


> 


Figure 7. Rectifier detail. Each rectifier approximates a 
four-foot cube and weighs 1500 pounds. 
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reflectance could not be maintained. The sealing of 
the surface of aluminum reflectors is accomplished 
by immersion for a length of time in hot water. 
The hot water converts some of the aluminum oxide 
to aluminum monohydrate, with probably some in 
crease in volume, which serves to close the pores.* 
Distilled water or deionized water is most desirable, 
although tap water may be used if care is taken to 
remove or neutralize alkalines, acids, chlorides, ete. 
which are sometimes found in undesirable amounts. 

The drying and unracking of the reflectors is the 
final stage of the process. The resulting finish is 
smooth, hard, continuous and with proper mainte- 
nanee, its reflectivity will be retained with little or 


practically no permanent reduction.” 


Electrical Requirements 


The process may utilize either generators or 
rectifiers as the source of the required direct cur- 
rent potential, The maximum voltages required 
are $5 volts for the electrolytic brightening and 25 
volts for the formation of the final thickness of 
aluminum oxide. The total current to be supplied 
is determined by the current density required and 
the exposed surface area of all reflectors and racks 
used at any one time. The electrolytic brightening 
stage requires a maximum current density of 20 
amperes per square foot and the formation of the 
final thickness of aluminum oxide requires 12 
amperes per square foot.* 

The tanks are of wood or metal depending on the 
type of solution. Stainless steel, beeause of its 
resistance to attack by chemicals, preferred. 

Some of the tanks, for other than rinsing, are 
fitted with air duets to remove fumes. Several are 
fitted with suitable means for agitation of the solu- 
tion. A typical arrangement utilizes compressed 
air and perforated coils immersed in the solution 
Agitation is required to insure a uniform distribu- 
tion of temperature throughout the solution. 


Reflector Characteristics 


The final reflector may have any of a wide range 
of distribution and service characteristics depend- 
ing on its design and processing. The reflector 
contour and the type and size of lamp to be used 
are major factors in determining the type of light 
distribution. The contour also determines the 
brightness of the reflector as viewed from various 
angles. However, the finish of the reflector surface 
also markedly affeets the final distribution and 
brightness of the reflector. 

The Alzak process provides the means of pro 
ducing reflector surfaces ranging from very diffuse 
to very specular and with surface protection suit 
able for interior or exterior use. The diffuse reflec 
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tor, with surface chemically etched or mechanically 
roughened, scatters the reflected light more and in 
general, results in a wider light distribution and 
brighter reflector as seen from most angles. The 
specular reflector, with surface smooth and _pol- 
ished, re-directs most light in a closely controlled 
beam or cone. The surface of such a reflector, 
through certain wide angles, has very low bright- 
ness. This directional effect of aluminum reflector 
brightness is very useful in reflector design where 
viewer comfort is a prime consideration. 

The reflection factor of the final surface is de- 
pendent on the purity of the aluminum sheet, the 
cleaning and preparation of the surface, the electro- 
Ivtic brightening and the thickness of the aluminum 
oxide.” The finish reeommended for interior use 
results in reflection factors in the practical range 
of 75 per cent to 80 per cent for diffuse surfaces.* 
The range for specular surfaces is approximately 
3 per cent to 86 per cent. The higher reflection 
factor of the specular surfaces, for the same thick- 
ness of aluminum oxide, is due largely to the 
higher purity of the aluminum surface but also, to 
a lesser extent, because the specular surface “traps” 
less light due to absorption than does a diffuse 
surface. With increased thickness of aluminum 
oxide there is inereased absorption of radiant 
energy and consequent decrease in reflection factor. 
Reflectors intended for use out-of-doors and with 
no protective glass cover should have a greater 
thickness of aluminum oxide for increased protec 
tion. The resulting reflection factors are in the 
practieal range of 65 per cent to 70 per cent for 
diffuse and 78 per cent to 83 per cent for specular 
surfaces. 

The thickness of the oxide, within limits, varies 
with the current density and time of the process- 
ing.* For use on reflectors, such thickness is in the 
practical range of approximately .0001 to .0003 
inch. The .0001 inch thickness, representing ap- 
proximately 5.0 milligrams of aluminum oxide per 
square inch of surface, is typical of that reecom- 
mended for most reflectors which are to be used 
indoors. The .0003 inch thickness is typical of that 
recommended for reflectors intended for use out-of- 
doors and with no protective glass cover. 

The aluminum oxide surface, properly sealed, is 
hard, smooth and resistant to abrasion and corro- 
sion. This protection, within limits, increases with 
thickness. The oxide, having been formed from the 
aluminum sheet itself, is firmly a part of the sheet 
and ean not possibly peel or separate from it. 


Maintenance 

Alzak aluminum reflectors, for continued satis- 
factory service, must be properly maintained. This 
is particularly important where service conditions 
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are severe and result in rapid accumulation of dirt, 
soot, or similar material on the reflecting surface 
Neglect in periodic cleaning of the surfaces may 
result in permanent damage to the reflectors. In 
cleaning the reflectors, it is recommended that mild 
soaps, household type detergents, ete. be used. 
Harsh caustic or acid cleaners must not be used as 
they will attack the finish.? The reflecting surface 
may be maintained at or very near the initial re- 
flectance if proper cleaning materials and methods 
are used at the necessary time intervals.* 


Summary 


The Alzak aluminum process, with its wide range 
of controlled conditions, makes possible the produc- 
tion of reflectors suitable for a variety of applica- 
tions. The diffuse or specular surface, the reflection 
factor, the brightness, and the oxide thickness of 
the surface may be selected for the intended service. 
The process is not a plating of aluminum as no 
material is deposited on the surface. The aluminum 
oxide is formed of the base sheet and cannot part 
or peel from the sheet. The final surface of alumi- 
num oxide is clear, colorless, smooth, hard, con 
tinuous, non-porous and resistant to abrasion and 


corrosion. The surface, with proper maintenance 
and use, will remain at or very near its original 
condition, 
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Eprrok’s Nore: This is the fourth in a series of articles: on 
the characteristies of materials used in the lighting industry. 
‘*Characteristies of Plasties,’’ ‘*Characteristies of Poreelain 
Enamel,’’ and Characteristics of 300 Degree White Backed 


Enamel Finishes’? were published in the December 1951, 


July 1952, and February 1953 issues respectively. Future 


articles may include glass and acoustical materials, ete. 


Underpass Lighting 
With Fluorescent 


One of the first underpasses in the 
country to be lighted with fluorescent 
street lighting is Osage underpass, Fort 
Wayne, Indiana. The new installation 
consisting of 20 8-foot-long fluorescent 
units provides an illumination of 2.5 
footcandles. The mounting arrangement 
of the units on the inside of the abut- 
ment and under the steel cornice of the 
underpass has reduced breakage due to 
vandalism from 12 per cent with a pre 
vious installation to a fraction of one 
per cent. Photo courtesy General Elec- 
tric Company, Schenectady, N. Y. 
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Super Market 


Lighting for Atmosphere 


N HILLMAN’S Super Food Mart, Chicago, the arehi 

tectural necessity of dividing the store into two main 
parts and the desire of the owner for a special atmos 
pheric treatment of one portion, to be used as an arcade 
type sales area, resulted in a lighting installation of un 
usual design for a super market. A wide selection of 
lighting equipment and a generous use of color were 
combined to form a well-executed and attractive interior 
atmosphe re. 

The arcade area, in which candies, pastry, and liquors 
are sold, serves as the entrance to the store proper. It 
has a ceiling height of 14 feet. To create the desired 
effect in this area, it is illuminated from recessed troffers, 
40 inches in diameter, housing 500-watt silvered bowl 
lamps. The south wall of this area, lined with shelves 
and papered to the ceiling, is lighted with a wall-to-wall 
valance, Additional lighted display areas are provided 
by lighted shadow boxes recessed into the upper wall, 
lighted display cases, and adjustable downlights (200 
watt PAR-46) recessed into the ceiling. General lighting 
provided by the large coffers is approximately 30 foot 
candles, while the supplementary downlights make avail 
able from 100 to 200 footeandles for highlighting special 
displays. 

In the self-serve portion of the store, continuous rows 
of two-lamp 96T12 slimline lamp fixtures, interspaced 
with in-line filament downlights ,are mounted directly on 
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the arched ceiling. The ceiling varies from 15 to 27 


feet in height, and the decision to mount the lighting 
units on the ceiling was based on the knowledge that 
suitable telescopic maintenance equipment was available. 
The fluorescent system provides a general lighting level 
of 40 footcandles, and the filament spotlamps permit 
feature display illumination of well over 100 footcandles, 
Cross-louvers are installed on the fluorescent luminaires 
for customer comfort, but in order to maintain a high 
visible brightness from the street, longitudinal shielding 
is omitted. 

Over the meat counter, recessed adjustable downlights 
housing 200-watt PS-30 filament lamps provide 70 foot- 
candles, The ceiling is brightened by the use of a two 
lamp fluorescent unit. 

Colors play an important part in the interior design of 
this market. The arched roof girders are burgundy 
against a dead white ceiling, while the north curtain wall, 
south curtain wall, east wall, and west wall are respec- 
tively, forest green, vivid yellow, pea green, and char- 
treuse. The floor alternates mottled green and gray 
stripes. In the arcade, the ceiling is cinnamon brown, 
the wallpaper is predominantly tan, and the floor is 
mottled red and gray. 

Engineers were A. Epstein and Sons, Chicago; data 
and photographs were furnished by S. Krivo of that 
firm. Illustrations are Hedrich-Blessing photographs. 
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The Zonal Method of Computing Coefficients of 
Utilization and Illumination on Room Surfaces 


HE CONCEPT of the Zonal Method of eal- 

culating coefficients of utilization was intro- 

duced in an earlier paper.’ At that time 
special effort was devoted to developing a system 
aimed at providing precise coefficients for high bay 
concentrating industrial luminaires. In Part I of 
this paper further data are provided for other 
luminaire types, for additional installation arrange 
ments, and for a higher floor reflectance. In Part 
II and Part III data are provided for calculating 
the average illumination on, or brightness of, walls 
and ceilings. 


Part I. Coefficients of Utilization for 
Calculating Illumination on 
the Work Plane 


The illumination on the work plane is comprised 
of lumens from two principal components: 


1. Lumens directed downward (0° to 90°) by the lumi- 


naire that 


a. strike the work plane directly (without first being 
reflected from walls or ceiling). This sulb)-component 
is called the Direct Ratio and is expressed as a per 
centage (decimal) of the downward (0° to 90°) lumi 
naire lumens. 

b. are reflected from the room surfaces to the work 
plane. This subcomponent is called the Downward 
Reflected Component and also is expressed as a per 


centage (decimal) of the downward luminaire lumens 


The total component (sum of a and b) is called the Down 


ward Utilization Factor. 


2. Lumens directed upward (90° to 180) by the luminaire 
that are reflected by the upper walls and ceiling to the work 
plane. This is ealled the Upward Utilization Factor and is 
expressed as a percentage (decimal) of the upward lumi 


naire lumens. 


The coefficient of utilization (per cent of bare 
lamp lumens that reach the work plane) can be 
found from the following formula: 


A paper presented at the National Technical Conference of the 
Illuminating Engineering Society, Sept. 8.12. 1952, Chicago, 
AUTHORS: Westinghouse Electric. Corp., Bloomfield, N. J. and 
Cleveland, Ohio, respectively. 


By J. R. JONES 
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The data required for calculating coefficients 
of utilization are presented for areas having 
both 14 per cent and 30 per cent floor re- 
flectances. Also presented are the tables and 
curves for calculating average illumination on 
wall and ceiling surfaces. These latter data 
are presented in Parts II and III respectively. 


Coefficient of 
Utiliestion (Downward Utilization Factor) 
0° to 90° Luminaire Lumens 


Lamp Lumens per Luminaire 
(Upward Utilization Factor) 

90° to 180° Luminaire Lumens 
Lamp Lumens per Luminaire 


Determination of 
Downward Utilization Factor 


The Downward Utilization Factor is the sum of 
the direct ratio and the Downward Reflected Com- 
ponent. 

Direct Ratio The Direct Ratio is found by multi- 
plying the luminaire lumens in each 10-degree zone 
by the appropriate Zonal Multiplier as listed in 
Table I or Table I1, and dividing the sum of the 
products for a given room index by the downward 
0° to 90°) luminaire lumens. A Zonal Multiplier 
is the decimal percentage of the luminaire lumens 
in the indicated 10-degree zone that will strike the 
work plane directly in a room having the desig 
nated room index. The Zonal Multipliers listed in 
Table | are based on a spacing-to-mounting-height 
above the work plane) ratio of 0.4; those in Table 
I] on a spacing-to-mounting-height (above the work 
plane) ratio of 1.0. It may be noted that some of 
the individual Zonal Multipliers in Table [ are con 
siderably different from the corresponding ones in 
Table Il. For this reason Table IT yields somewhat 
higher Direct Ratios 

In caleulating coefficients of utilization for a 
specific luminaire, the choice between Table 1 and 
Table IT should be made on the basis of the spacing 
to-mounting height ratios that will probably apply 


to the luminaire in actual use. 
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TABLE I.— Zonal Multipliers* (0° to 90°) for 
0.4 Spacing-to-Mounting-Height Ratio. 


#0 90 


*For a given room index the lirect Ratio is found by multiplying 
the lumens emitted by the luminaire in each 10° tone by the Zonal 
Multiplier for the respe-tive zone, adding the products and dividing 
by the O° to 90° luminaire lumens 


The authors believe that the following criteria 
present a fair basis for selecting the table of zonal 
multipliers : 

] L'se Table I if the total output of the lamps most likely 
to be used in the luminaire is less than S000 lumens, or if 


the recommended maximum spacing to mounting height 


(above floor) ratio is less than 0.5, 
®. Use Table II if the total lamp lumens exceed 8000, and 
if the recommended maximum spacing to mounting height 


(above floor) ratio is 0.8 or greater. 


Downward Reflected Component._-The Downward 
Reflected Component is the percentage of 0° to 90 
luminaire lumens that reach the work plane after 
being reflected from the room surfaces. This com- 
ponent is dependent on the room surface reflectances 
as well as on the room shape and on the luminaire 
distribution. Downward Reflected Component is 
plotted against Direct Ratio for the common wall 
and ceiling reflectance combinations in Figs. 1 and 
2. Fig. la and Fig. 2a apply to areas where the 
floor reflectance is 14 per cent, and Figs. 1b and 2b 
where the floor refleetance is 30 per cent. 

There are four sets of curves (two for each floor 
reflectance) because for each room index there are 
two room shapes, one applicable to predominantly 
direct luminaires* and one applicable to predomi 
nantly indirect luminaires.** For example, a room 
15 feet square with direet luminaires mounted 10 
feet above the floor has exactly an “IL” room index 
according to the T.E.S. formula for calculating 
room indices for predominantly direct luminaires 
But a 15-foot square room in which predominantly 
indirect luminaires are mounted must have a ceil 
ing height of 13.75 feet to have exactly an “HI” 
room index aceording to the LE.S. formula for 
semi-indireet and indireet luminaires. The differ 
ences between the data for the two types of mount 
ing are great enough to change the final coefficient 
of utilization as much as 10 per cent 

In calculating coefficients of utilization the selec 


*Direct. semidireet. general diffuse and direct indirect luminaires 


**Semi indirect and indirect luminaires 
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TABLE II.—Zonal Multipliers* (0° to 90°) for 
1.0 Spacing-to-Mounting-Height Ratio. 


Zone 
(Deg.) 


0.10 1.0 10 1.0 
10 20 10 10 1.0 
20 30 a6. ye 
40 21 .52 
40 50 i’ ‘ 43 


50 60 0 : 27 


60.70 0 02 
70.80 0 


90 0 


*For a given room index the Direct Ratio is found by multiplying 
the lumens emitted by the luminaire in each 10° zone by the Zonal 
Multipler for the respective zone, adding the products and dividing 
by the 0° to 90° luminaire lumens 


tion among the curves in Figs. la and 1b and 2a 
and 2b should be made on the basis of the following 
criteria: 

1. Figs. la and 1b should be used for all luminaires that 
will be mounted on, in (recessed into), or near (within 12 
inches of) the ceiling. 

2. Figs. 2a or 2b should be used for all luminaires that 
will be suspended below the ceiling (12 inches or more). 

3. Figs. la or 2a should be used unless the coefficients are 
to be specifically designated as applicable for areas having 
a floor reflectance of 30 per cent. 


Determination of 
Upward Utilization Factor 


The Upward Utilization Factor is the decimal 
percentage of upward luminaire lumens that are 
reflected to the work plane by the upper walls and 
ceiling. This faetor is dependent on room shape, 
on room surface reflectances, and on the Ceiling 
Ratio (percentage of upward luminaire lumens that 
Since the Upward 
Utilization Factor is partly dependent on room 
shape, two sets of data are provided for each room 


strike the ceiling directly). 


index, one for suspended luminaires, the other for 
ceiling-mounted luminaires. The data for sus- 
pended luminaires are presented in Figs. 3a and 3b. 
Fig. 3a is for areas having a 14 per cent floor re- 
flectance, Fig. 3b for areas having a 30 per cent 
floor reflectance. In these figures Upward Utiliza- 
tion Factor for each room index and each room 
surface reflectance combination is plotted against 
Ceiling Ratio. The Ceiling Ratio is obtained as out- 
lined in the caption of Table IIT. The Zonal Multi- 
pliers in Table IIT are less dependent on the spac- 
ing-to-mounting-height ratio than those in Table I 
and Table II, and tables for two spacing-to-mount- 
ing-height ratios are not justified. 

For luminaires that are ceiling-mounted, the 
Ceiling Ratio does not vary significantly and there 
fore it is possible to present the Upward Utilization 
Factors in tabular form. Table [Va applies to 
ceiling-mounted luminaires in areas having a 14 
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Zone 
(Deg.) Cc E c 8 a ! c F c 8 A 
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20 30 “7 73 7% a7 “9 91 93 a4 4 .96 96 97 98 86.98 
10 40 56 “9 77 #2 aS 1 .68 76 O90 
40 50 49 67 72 78 60 .70 75 79 84 = 
£0 60 12 4a 60 67 72 a3 39 67 72 
60 70 05 21 43 59 64 77 13.24 40 51 58 .68 .74 
f 70 #0 11 22 32 47 0 09 20 31 46 86.55 
o4 0 06 0 0 0 0 01 10 
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Figure la. Downward Reflected Component plotted against Direct Ratio for each room index. The figures accompany- 
ing each curve denote ceiling and wall reflectances. 
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Figure 1b. Downward Reflected Component plotted against Direct Ratio for each room index. The figures accompany- 
ing each curve denote ceiling and wall reflectances. 
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Figure 2a. Downward Reflected Component plotted against Direct Ratio for each room index. The figures accompany. 
ing each curve denote ceiling and wall reflectances. 
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Figure 2b. Downward Reflected Component plotted against Direct Ratio for each room index. The figures accompany- 
ing each curve denote ceiling and wall reflectances. 
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Figure 3a. Upward Utilization Factor plotted against Ceiling Ratio for each room index. Curves apply to suspended 
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TABLE III.—Zonal Multipliers (90 to 180 ). 


Zone 
Deg.) 


90-100 

100-110 

110-120 

120.130 

130-140 

140-150 

150-180 

*For a given room index the Ce ne Kati« 
the lumens emitted by the luminaire in 
Multiplier for the respective zone, adding the 


by the 90° to 180° luminaire lumens 


per cent floor reflectance, Table [Vb to areas having 
a 30 percent floor reflectance. 


Recommended use of Upward Utilization Facto: 


data: 


1. Use Curves in Figs. 3a or 3b for luminaires designed for 
suspension mounting. 
” Use Tables 1Va or 1Vb for ceiling mounted luminaires 
that direct some light upward 

Fig. 3a or Table 1Va apply if the floor refleetanee is 14 
per cent, and should be used unless the coefficients are to be 
designated as applicable to areas having 30 per cent floor 


reflectance. 


Wall Illumination and 
Wall Brightness 


A knowledge of the brightness to be produced on 


Parr Il. 


room surfaces by a given lighting layout is useful 
Also, the illu 


mination on wall surfaces is a good indieation 


in designing comfortable lighting 
(though not a direct measure) of the illumination 
on vertical surfaces within the room. The follow 
ing data are presented to permit predetermination 
of this illumination. If the Direct Ratio and Ceil 
ing Ratio are known (from Part I), only three ad 
ditions and three multiplications, in addition to the 
solution of a simple footeandle formula, are re 
quired to compute wall illumination 

The illumination on the wall consists of lumens 


from two principal components : 


1. Lumens direeted downward (0° to 90 ) by the luminaire 
that 

a. strike the wall direetly vithout being first reflected 
by the room surfaces). When expressed as a percentage 
(decimal) of the downward luminaire lumens this sul 
component is the Downward Wall Ratio 
b. are reflected to the walls. When expressed as a yx 
centage (decimal) of the downward luminaire lumens 
this subcomponent is the Downward Wall Reflected 
Component, 


The total component (sum of a and bo i ‘ nward 


Wall Utilization Factor. 


Lumens directed upward (90° to 180 iy the luminaire 
that 
When expressed 


1955 


wuts of Util ation and Jones 


TABLE [Va.—Upward Utilization Factors 
Ceiling-Mounted Luminaires 


14 Per Cent Floor Reflectance. 


Ceiling ] 50% 
Walls 10% 50% 30% 10% 


Room 
Index Upward Utilization Factors 


415 
450 


TABLE IVb.--Upward Utilization Factors 
Ceiling Mounted Luminaires 


30 Per Cent Floor Reflectance. 


ORS 


POs 


following Ceiling 
oot 096 


centage of the upward luminaire lumens this 
sub component is the Upward Wall Rave 
b. are retleeted to the walls. When expressed as a per 
deeima of the upward laminaire lumens thos 
sub component = the / puarcd Wall Reflected Com 
ponent 
Phe total component wand is ealled the © pward 


Nall lication Factor 


The average illumination on the wall is obtamed 


from the following formula : 


Lumens per Luminaire ~ Number of 

Luiminaires Wall Coefficient of 

Utilization ~ Maintenance Faetor 
Total Wall Area 


It will be noted that this formula is similar to the 


Footeandles 


familiar one used for caleulating ibhimination on 
the work plane, differing only in the Wall Area 
and the Wall Coefficient of Utilization terms. The 
latter term is determined from the following for 
mula: 

Wall 
Coetherent of 


Utilization Downward Wall Utilization Faetor 


0 to Lumens 


Lamp Lumens per Luminaire 
Upward Wall Utilization Factor 
90 te Liuninaire Lumens 


Lamp Lumens per Luminaire 


wlhart 


i4 22 i 30% 
‘ 
1 1 
J 245 125 wo oso oso 
produ fividing i i 
t 15 oo an 
25 70 20 oo 190 70 
‘ 650 a0 To 205 is ie 
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If the luminaire is totally direct only the first term 
is applicable; if- totally indirect only the second 
term is applicable. 


Determination of Downward 
Wall Utilization Factor 
The Downward Wall Utilization Factor is the 
sum of the Downward Wall Ratio and the Down- 
ward Wall Reflected Component. 
Wall Ratio.—The Downward Wall 
sub-component plotted Direct 
This curve is applicable to all 


Downward 
Ratio 
Ratio in Fig. 4 
room indices and all room surface reflectances for 


against 


both ceiling-mounted and suspended luminaires 


° 
H | | | | | 
——-+ 
| | | 
2 - t | 
6 


DIRECT RATIO 


Figure 4. Downward Wall Ratio plotted against Direct 

Ratio. This curve applies to all room surface reflectances, 

and all room indices for both ceiling-mounted and sus- 
pended luminaires. 


Wall Reflected 
Downward Wall Reflected Component may be ob 


Downward Component The 


tained from Figs 5a or 5b or Figs. 6a or 6b. Figs 
Sa and 5b are for ceiling-mounted luminaires, Figs 
Sa and 6b for suspended luminaires. Figs. 5a and 
6a are for areas having a 14 per cent floor reflect 
anee, and Figs. 5b and 6b for areas having a 30 


per cent floor reflectance 


Determination of Upward 
Wall Utilization Factor 


The Upward Wall Utilization Factor is the per- 
centage of upward luminaire lumens that ultimate 
ly strike the wall. This is the sum of the Upward 
Wall Ratio and the Upward Wall Reflected Com 
ponent. The method of obtaining the Upward Wall 
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TABLE Va.--Upward Wall Utilization Factors 
Ceiling-Mounted Luminaires 


14 Per Cent Floor Reflectance. 


30% 
10% | 30% 10% 


75% 50% 
Walls 50% 30% 10% 50% 30% 


Ceiling 


Room 
Index Upward Wall Utilization Factors 
J 1.10 77 61 50 42 5 
49 78 69 56 46 38 32 
i ao 72 61 61 50 4% 34 29 
G 78 66 56 | 45 29 30 26 
F 51 46 40 an 23 
E “4 49 43 36 2 28 21 1s 
D 44 41 6 29 26 24 17 
c 38 35 32 25 23 20 14 12 
B 29 27 19 .15 10 
A 22 15 14 13 08 07 
TABLE Vb.—-Upward Wall Utilization Factors 
Ceiling-Mounted Luminaires 
30 Per Cent Floor Reflectance. 
J 1.16 a9 72 x2 65 52 45 36 
I 1.06 a4 69 48 40 34 
H 97 .78 .65 | 67 .54 .45 36 
G | 96 72 60 59 32 27 
97 65 56 | 51 44 37 28 24 
E | .63 55 48 |. 26 a1 22 20 
D | 53 46 41 33 30 27 18 16 
© 46 41 36 28 26 23 15 14 
B 16 33 30 22 20 18 12 11 
A 29 27 25 18 16.15 10 8.09 


These Upward Wall Utilization Factors are based on the following 
Ceiling Ratios: J—-0.84; I—0.99; H-—-0.90; G-—0.92; F—0.94 
D—0.98; C—0.99; B—099; A—1.0. 


Utilization Factor differs for suspended luminaires 
and ceiling-mounted luminaires. 


Suspended Luminaires 


Upward Wall Ratio.-All the upward 
180°) luminaire lumens must strike directly either 
the upper walls or the ceiling. The per cent (deci 
mal) of these lumens that strike the ceiling is the 
Ceiling Ratio. (See Table IIT, Part I.) The per cent 
(decimal) that strike the upper walls is the Upward 
Wall Ratio. Obviously the Ceiling Ratio plus the 
Upward Wall Ratio is equal to 1.0. Therefore the 
Upward Wall Ratio is equal to 1.0 minus the Ceil 
ing Ratio. 

Upward Wall Reflected Component._-The Upward 
Wall Reflected Component is plotted against Up- 
ward Wall Ratio in Figs. 7a and 7b 


(90° to 


Ceiling-Mounted Luminaires 

The Ceiling Ratio, for a given room index, is ap- 
proximately the same for all ceiling-mounted lumi- 
naires. Therefore it is possible to present the sum 
of Upward Wall Ratio and Upward Wall Reflected 
Component in tabular form. These data (Upward 
Wall Utilization Factors) are presented in Tables 
Va and Vb. Table Va is for areas having a 14 per 
cent floor reflectance, Vb for areas having a 30 per 


cent floor reflectance. 
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Figure 5a. Downward Wall Reflected Component plotted against Downward Wall Ratio for each room index. 
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Figure 6a. Downward Wall Reflected Component plotted against Downward Wall Ratio for each room index 
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Figure 6b. Downward Wall Reflected Component plotted against Downward Wall Ratio for each room index. 
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Figure 7a. Upward Wall Reflected Component plotted against Upward Wall Ratio for each room index. Curves apply 
to suspended luminaires; for data on ceiling-mounted luminaires see Tables Va and Vb. Ceiling Ratio is obtained as out 
lined in caption of Table ITI. 
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Figure 7b. Upward Wall Reflected Component plotted against Upward Wall Ratio for each room index. Curves apply 
to suspended luminaires; for data on ceiling-mounted luminaires see Tables Va and Vb. Ceiling Ratio is obtained as out- 
lined in caption of Table IIT. 
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Part II1.— Ceiling Illumination and 
Ceiling Brightness 


Ceiling brightness is another of the criteria used 
to evaluate the comfort of a lighting installation. 

The data that follow enable one to predict the 
illumination on the ceiling with but two mulipli- 
cations and two additions, provided the Direct 
Ratio and Ceiling Ratio are known (from Part I). 

The average illumination on the ceiling consists 
of lumens from two principal components : 


1. Lumens directed upward (90° to 180°) hy the luminaire 
that 
a. Strike the ceiling directly (without first being 
reflected). This sub-component is expressed as a per 
centage (decimal) of the upward luminaire lumens and 


is called the Ceiling Ratio. 

b. are reflected to the ceiling. This sub component is 
also expressed as a percentage (decimal) of the upward 
luminaire lumens and is ealled the Upward Ceiling 
Reflected Component. 


The sum of the Ceiling Ratio and the Upward Ceiling Ri 
flected Component is the Upward Ceiling Utilization Factor 
2. Lumens directed downward (0° to $0°) by the luminairs 
that are reflected to the ceiling. This component is expressed 
as a percentage (decimal) of the downward lJuminairs 
lumens, and is ealled the Downward Ceiling Utilization 


Factor. 


The illumination on the ceiling may be deter- 
mined from the following formula: 


Lumens per Luminaire ~ Number of 
Luminaires Ceiling Coefficient of 
_—— Utilization Maintenance Factor 
Area of Ceiling 
Note that this formula, also, is essentially the same 
as the familiar one used in calculating illumination 
on the work plane. 
The Ceiling Coefficient of Utilization is deter- 
mined as follows : 


Ceiling 


‘ oes of Upward Ceiling 
tilization Utilization Factor 


90° to 180° Luminaire Lumens 


Lamp Lumens per Luminaire 
Downward Ceiling 
Utilization Factor 


0° to 90° Luminaire Lumens 


Lamp Lumens per Luminaire 


Determination of Upward 
Ceiling Utilization Factor 


The Upward Ceiling Utilization Factor is the 


sum of the Ceiling Ratio and the Upward Ceiling 
Reflected Component. 


Data have been provided 
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only for suspended luminaires. Upward Ceiling 
Utilization Factor Tables could be provided for use 
in determining the average ceiling illumination 
produced by the upward component of ceiling- 
mounted luminaires, but the illumination would be 
so spotty that an average value would be of very 
little use. 

Ceiling Ratw.—The Ceiling Ratio is determined 
from Table ILL as outlined in Part I. 

Upward Ceiling Reflected Component. The Up- 
ward Ceiling Reflected Component is plotted 
against Ceiling Ratio in Figs. 8a and 8b (8a is for 
14 per cent and 8b for 30 per cent floor reflect- 


ances ). 


Determination of Downward 
Ceiling Utilization Factor 


The Downward Ceiling Utilization Factor is 
plotted against Direct Ratio in Figs. 9% and 9b 
and Figs. 10a and 10b. Figs. 9a and 9b are for 
those installations where the luminaires are sus 
pended well below the ceiling. Fig. 9a applies if 
the floor reflectance is 14 per cent, Fig. 9b if the 
floor reflectance is 30 per cent. 

Figs. 10a and 10b are for those applications 
where the luminaires are mounted near or recessed 
into the ceiling. Fig. 10a is for 14 per cent, Fig. 
10b for 30 per cent floor reflectance. Figs. 10a and 
10b will normally be used only for totally direct 


luminaires. 
Conclusion 


The data for the reflected component curves and 
utilization factor curves have been taken from the 
Interflectance Tables? These curves and_ tables 
have been expressed in the terms of, and are for use 
in, the Lumen Method. 

The authors do not expect that equipment manu- 
factarers will wish to publish six coefficient of 
utilization tables (for two floor reflectances for the 
work plane, walls, and ceiling). Hlowever, the data 
most likely to be needed ean be provided by adding 
four columns to the present table of coefficients : 
two columns for work plane coefficients for areas 
having a 30 per cent floor reflectance, 75 per cent 
ceiling reflectance, and 50 per cent and 30 per cent 
wall reflectances, and the Direct Ratios and the 
Ceiling Ratios in the remaining two columns. Pub 
lication of these two ratios for each room index 
makes it convenient for the illuminating engineer 
to calculate the illumination on, or brightness of, 
the walls and ceiling in a specific area. In making 
these calculations the engineer is cautioned to judge 
carefully the expected room surface reflectances 
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and tu make proper adjustments for doors, win 


dows, ete. Also, all coefficients of utilization are 


based on empty areas. The presence of furniture 
and other equipment usually tends to reduce the 
actual coefficient of utilization 

The indebted to Messrs. Clifford 


Forster and Frank Carter for their assistance in 


authors are 


calculating and drawing the curves that were re 
quired 
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DISCUSSION 
W. M. Porrrn’: 1 wish again to compliment the authors on 
their important contribution to systematic lighting design 
data. As I pointed out in discussing their earlier paper, the 
zonal factor method makes calculated intertleetion data more 
generally useful to the practicing engineer. The terminology 
and form of the utilization tables are familiar and widely 
aceepted 
If this paper appears at first glance more complex than 
the authors’ 1951 material, it is also much more realistie and 
aecurate in relation to actual situations. They have reeog 
nized, for example, that all luminaire positions cannot be 
evaluated adequately in a single set of data, Their paper 
will help to fill the need for design data of both greater 
scope and improved accuracy 
For some direct lighting installations we have tested, 
there has been good agreement between caleulated and test 
results. In other cases, there are differences which may be 
due, in part at least, to choice of installation pattern and 
to other conditions assumed for purposes of ealeulation. The 
significance of these differences needs careful appraisal. 
Our tests on filament indireet installations so far have 
resulted in coefficients significantly higher than those ealeu 


lated with zonal factors for the same candlepower distribu 


thon 

The authors have presented in this paper revised curves 
of reflected components. Their earlier data, except as they 
applied to ceiling mounted direet lighting units, gave co 
efficients higher than were consistent with the underlying 


interflection tables. The new and lower values appear in the 


eurves for downward and upward utilization factors for 
suspended units. Apparently these changes were necessary to 
correet erroneously selected k, values for the Room Ratios 
Room Ratio or Index is based on the 
distance between work plane and light sourees; &, for the 
Henee, there 


used in the charts 


same room depends on overall ceiling height 
may be many k, values, with their differing refleeted com 
ponents, for each Room Index 

The refleeted component charts for ceiling mounted units 


are based on 10 foot ceiling height: for suspended units, 


Electric Co, Nela Park, Cleveland, Ohio 


*Cleneral 


lod Coefficients of Utilization and Illumination 


latter case our application of 


feet is used. In the 
interflectance tables did net always yield 


figures trom the 
the exact values as plotted in the paper. It would be helpful 
if the authors would explain whether any retleeted com 
ponents have been modified beeause of the altered relation 
ship of work plane and ceiling heights. 

Further, what variation do the authors find in the rela 
tionship between lumens on the work plane and on the floor, 


ven Direct Ratio? Reflectances are not a factor, but 


ao 
or 


how about the effect of different candlepower distributions? 
Or the fact that in high rooms distance between work plane 
and floor becomes a small fraction of the mounting height? 
All computations of downward retleeted components depend 
on this relationship, although in some cases this component 
may contribute relatively little to the total utilization, The 
authors have not deseribed explicitly the conditions assumed 
for this relationship, although one can ealeulate from their 
Fig. 4 the numerical ratios they used 

It is important to keep in mind that the values which one 
obtains from Parts II and IIT of this paper are the average 
illumination on, and average brightness of, wall and ceiling 
surfaces respectively. The usefulness of these over-all aver 
ages depends upon the range of variation and the gradients 
of brightness which actually oeeur. It is certain, however, 
that for many installations the most effective designs call 


for controlled differences in brightness 


Kourr Franck*: The authors have done a comprehensive 
job of extending the seope of their previous paper on the 
sume subject. By providing data for spacing to mounting 
height ratios of 0.4 and 1.0 it is now possible to apply the 
nuthors’ method to a wide variety of installation conditions. 
It would be interesting to know whether the authors have 
worked up tables for intermediate values also or whether 
they feel that straight line interpolation between 0.4 and 1.0 
spacing to mounting height ratios is adequate for practical 
necuracy. 

In evaluating the practical usefulness of the authors’ 
method and before applying it extensively to the ealeulation 
of lighting results in practice, it is in my opinion important 
not to overlook the omgin of the method. The authors’ 
work is based on the theory of interrefleetions which relies 
on several premises rarely, if ever, obtaining in practice. 

One of these is the assumption of diffuse reflection of 
light from walls, ceiling and floor. Actually in practical 
installations, walls, ceiling, and floor do not provide perfect 
diffuse reflection but contain a considerable component of 
specular retleetion 

Further, the theory of interrefleetions assumes that the 
distribution of brightness and illumination on walls, ceiling 
and floor is uniform. Again this is seldom, if ever, the 
ease. Walls and eeilings are usually brighter in the imme 
diate vieinity of the luminaire than, say, half way between 
luminaires 

The question as to what extent these and possible other 
deviations of practice from theory affeet the ealeulated re 
sults ean only be answered satisfactorily by actual test and 
direet comparison of theoretical results with corresponding 
test results. Some such tests have been made but so far 
their results are by no means conclusive. 

This is not at all a eriticism of the authors’ work. They 
have done a worthwhile job of providing a useful tool for 


handling the interrefleetion theory. In my opinion the next 
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move must now be to corroborate their theoretical figures 


by an appropriately planned series of actual tests. 


Wakp Harrison*: The authors have made a real contribu 
tion to the subject of utilization coefficients and they ar 
well entitled to the thanks of this Society for the valuable 
basic data which they have supplied. I believe we shall 
appreciate their paper the more as time goes on and we 
have occasion to make use of it frequently. 

There is a question I would like to ask them in regard to 
their spacing ratios. I presume the reason that co flicients 
are higher for spacing of 1.0 than for 0.4 is primarily be 
eause, in the first instance, the units are farther from the 
walls. Particularly in small offices lighted by four or six 
units the spacing between them may be equal to their 
height but especially where desks are placed against the 
walls good practice calls for a spacing of something like 
0.25 between the units and the wall. What would this make 
the equivalent spacing ratio for use in these calculations? 

The authors have made use of the interretleetion tables in 
their computations. In the last year or two we have heard 
a good deal about diserepancies between the interreflection 
tables and the older coeflicient of utilization data. An adver 
tisement in the June 1952 issue of ILLUMINATING ENGINEFK 
ine (inside front cover) stated that the interreflection tables 
are 5 per cent low for at least one form of indirect lighting 
It also stated that the older coefficient of utilization tables 
are 30 to 40 per cent low, which would bring them 25 to 35 
per cent below the values caleulated by the interretlection 
method. 1 do not believe that this latter inference is correct 
There is, of course, a real difference in footeandle values 
obtained in a room with an 80 or 85 per cent ceiling and 
65 per cent walls versus a 75 per cent ceiling and 50 per 
cent walls, but this should not be considered as a difference 
between the two methods of calculation. Actually much of 
the test data of 1916 was taken in a room with SI per cent 
ceiling and 64 per cent walls. If allowance is made for the 
proportion of wall area taken up by windows, doors and 
blackboards, as Jones and Neidhart have emphasized, there 
will be but few rooms which have an average wall coefficient 
of more than 50 per cent. 

For the same room reflectances the greatest discrepancy 
that I can find in the old and new published coefficien*s for 
the luminaire featured in the advertisement is approximately 
16 per cent, and there are three factors which bear upon 
this difference: (a2) In using the interreflection method, it 
is usually assumed that all the upward light strikes the 
ceiling, although Jones and Neidhart have guarded against 
this; (b 


to the presence of luminaires in the room, whereas under 


the method is also likely to neglect the loss due 


actual conditions they may interfere considerably with light 
coming from the ceiling; (¢) there is no test plate error 
involved in the interreflection method. As stated in the 
Harrison-Anderson paper (Trans, I.E.S., 1916, page 67) no 
correction of their actual readings was made for the de 
parture of their photometric test plate from the cosine law, 
hence in a large room, with indirect lighting, their readings 
were low by something like % per cent. This lack of corree 
tion was deliberate, because at that time and for the most 
part sinee then, check readings of illumination are made 
with instruments having at least that degree of error; 
dissatisfaction is particularly likely to arise when the level 


of illumination promised does not seem to be supplied. 
Engineer, Cleveland, 
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In the above connection, 1 believe we should be very 
careful in introducing high floor and table reflectances, such 
is 30 per cent, into our caleulations. In a room with desks, 
tubles, and people, a great deal of the reflected light from 
below is trapped and absorbed before it can get back to the 
ceiling and be retlected again to the working plane It isa 
generally accepted fact that due to optimistic ealeulations, 
lack of adequate maintenance, ete., there are more lighting 
installations in the world today which give only one half the 
illumination that they were designed for than there are 
installations which after long service exceed the design 
value. The ones we test to establish our factors usually seem 
to be the installations which enjoy the most favorable con 


ditions. Let us not persuade ourselves too far. 


DomINA Spencer": It is gratifying to see other 
illuminating engineers taking on the task of applying the 
interflection method to commercial luminaires. A’ easual 
examination indicates that the Jones and Neidhart method 
of application appears to be substantially valid) though 
perhaps needlessly complex. As the authors give no details 
on how their curves were obtained a direct check of the work 
is not possible. The authors are to be congratulated on the 
large amount of hard work that they have done 

There is always a question of how elaborate a treatment is 
required when we come to the application of the inte rileetion 
method to specific luminaires. Is it necessary to compute 
separate tables for each luminaire or ean we lump together 
a number of luminaires of similar characteristies? A paper 
published by Moon and Spencer! last year in the Journal of 
the Franklin Institute suggested the possibility of employ 
ing only siz “canonical” candlepower curves as typical of the 
entire range of hanging luminaires. This would effeet a 
great simplification as compared to the Jones Neidhart 
paper. Other work on application to comme reial luminaires 
has been done by Coradeschi and Innes,2 by Burnham and 
Wakefield, and by Allphin and Spencer.4 [It would be inter 
esting to compare the caleulations based on the various pos 
sible procedures to see if they are in close agreement with 
one another and with experiment. Before adopting any one 
procedure careful investigation Is needed to verify its aceu 
racy and to make sure that we are using the simplest pos 
sible method, 

There is one point, already mentioned by Cutler and 
Potter, which stands out as a dangerous and unwarranted 
procedure. Jones and Neidhart have used the old letter 
indices to specify Toom shape. John Losh* and others have 
shown that there is little correlation between k, (domance } 
and the letter indices. In fact, a single letter index in some 
cases corresponds to values of k, covering almost the entire 
range of values encountered in’ practice. It is therefore 
exceedingly regrettable that the authors have chosen to 
inject the essentially meaningless letter indices into an other 
wise useful paper. I suspect that the ingenious illuminating 
engineer could find eases of startling errors resulting from 
this cause. 

The illuminating engineer can count. He ean even divide 
wall area by floor area. If this is deemed too difficult he 
ean employ the ingenious chart devised by Mr. Allphin or 
the the tables usually employed by Mr. Martin. Mr. Crouch* 
has reminded us that the numerical room index, k,, is based 
on experimental and theoretical investigations cireling half 
the globe. Why then should we be afraid to use a numerical 
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room shape How long must we pretend 
tion of the illuminating engimeer ended u 


with the study of the first ten letters of 


comments of Ward Harrison, I should 
stion the details of his numerical examples using a 
luminous indireet luminaire According to Burnham and 
Wakefield” the coefficients of utilization for a luminous 
indirect luminaire, based on the intertleetion method, are up 
te 40 per cent greater than the traditional values. Ward 
Harrison has questioned these evr flicients of utilization. My 
own ealeulations.” based on Mr. Taylor's use of the tradi 
tional Harrison Anderson method in his Pasadena paper,” 
and on the Coradesehi Innis? ealeulations for the Ainsworth 
luminous indireet luminaire, indicated diserepancy as 
great as 50 to 60 per cent, not the 16 per cent found by Dr 
Harrison. A spot cheek comparison between the coefficients 
of utilization given for similar luminous indirect) lumi 
noaires?. 4 indieates that the differences between the two sets 


of values seldom exeeeds 0.0] The correlation between 


predicted and measured quantities of light® is better than 


should have been expected, averaging per cent, vet the 


theoretical values are lower than the experimental all 
eases cited. This would indicate that the coefficient of util 
vation tables for luminous indirect luminaires based on the 
interflection method are in exeellent agreement with one 


another and are, if anything, conservative. These diserepan 


cies between traditional predietions for this type of lighting 


and these based on the interfleetion method are real They 


ire not surprising. Many of us have been aware of them for 


1 few venurs 

I would explain the diserepaney by saying that the origi 
nal Warrison Anderson? data did not include mensurements 
on tuminous indireet fluorescent luminaires with high room 
reflectances (Hlow eould they in 1916?) and that the extra 
polations that were worked out years later have been unduly 
corrected meter in the 


pessimisty Failure to use Cosine 


original investigation? alse tended to give too low 


ehents itilization toe all luminaires which do not confine 
the light to a narrow direet beam. Dr. Harrison factors (a 
nd (b) are not part of the explanation, for the interfleetion 
method does not necessarily assume that all the upward 


light strikes the eeiling and it does not neglect the loss due 


to the presence of luminaires in the room 
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While diseussing this paper Dr. Harrison 
referred to an advertisement which appeared in the June 


105° jesue ILLUMINATING ENGINEFRING which urged the 
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ise of the anterflection method, since maximum difference 
between coefficient of utilization from the Harrison Anderson 
data as compared with interflections would be approximately 
16 per cent and this only in large rooms. This is substan 
tially true if the Harrison Anderson method is properly 
employed In the majority of cases it ix not Today a ceil 
ing reflectance of SS per cent is the rule rather tham the 
exeeption, while most Harrison Anderson tables are based on 
a ceiling retlectanee of 75 per cent and in many cases the 
average wall retleetanee is higher than 50 per eent. There 
fore the Harrison Anderson coefficient of utilization must 
be increased proportionally for higher ceiling reflectances 
and for higher wall reflectances. Corrections must also be 
made in some eases for higher floor reflectance, then another 
7 or & per cent increase fr test plate error in the original 
test. If these four factors are considered in all calculations 
is intended by Harrison Anderson, the diserepaney between 
the two svstems is relatively small. However, in general 
practice they are excluded 

The June advertisement in TB. resulted from a series of 
surveys after which the intertleetion method was chosen 
since it seemed to follow the field result more closely as well 
as offering simplicity due to the expanded tables, 
J. R. Jones and J, J. 
thank Mr. Potter, Mr. Franek, Dr. Harrison, Dr. Spencer, 


NeipuaArr*: The authors wish to 


and Mr. Burnham for their comments, 

Mr. Potter’s comments are particularly searching, showing 
that he is well aware of the limitations that must accom 
pany any method of ealeulating coefficients for a particular 
luminaire in a room of a given shape. The number of lumi 
naires installed in a room, their arrangement (symmetrical 
or non symmetrical), the length of the suspension hanger, 
and even the size and retleetance of the luminaire itself 
all affeet the measured footeandle level. But it is impossible 
to caleulate a single coefficient of utilization for a given 
room shape and set of room surface reflectances that will 
comprehend all these unknown variables. In the zonal 
method, we have given consideration to the number of lumi 
naires installed by providing a table of zonal multipliers 

Tables T and ID) for the 04 and 1.0 spacing to mounting 
height ratios. And in response to Mr Franck’s comments 
tables for additional ratios are presented 

In this method, it is assumed thet luminaires will be 
arranged symmetrically in a room. This is general practice, 
but as Dr. Harrison points out, there are exceptions 

The variation in the length of the suspension hanger 
presents a more serious problem. In some installations the 
luminaires are suspended a considerable distance below the 
ceiling. In other eases they have shorter hangers and are 
nearer the eeiling. Toe comprehend the variation in hanger 
length the zonal method employs two sets of data, one for 
ceiling mounted luminaires and one for luminaires that will 
normally be suspended below the ceiling. In compiling data 
for suspended luminaires it is necessary to assume a length 
of hanger. The data are based on the assumption that 
luminaires would be suspended one-half as far below the 
ceiling as they are above the work plane. This relationship 
is dietated by the room index structure and formulas. Note 
that in the room index tables the ceiling height exceeds the 
mounting height by one-half the distance from the work 
plane to the mounting height. 

In view of the influence that the number of luminaires 
length of sus 


installed (spacing to mounting height ratio 
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pe nsion hanger, and choice of installation pattern may have 
on the measured footeandle level, it is clear that tests of the 
accuracy of the method may be of two types, one to test 
the accuracy of the zonal multipliers and reflected com 
ponent curves, the other to gather information on the im 
portance of the variations in installation conditions men 
tioned above. In Mr Potter's tests, the installation evi 
dentally did not duplicate the conditions assumed in’ the 
calculations; therefore, his tests were of the latter type, 
and the authors believe that the results should not be used 
to cheek the accuracy of the zonal multipliers or reflected 
component curves, Mr. Potter's reeognition and mention of 
this is appreciated. 

Both Mr. Potter and Dr. Spencer have questioned the 
method used to equate k, and room indices, and Dr. Speneer 
expressed regret that the authors had injected lettered 
indices into an otherwise useful paper. The various ways of 
classifying room shapes has caused much confusion. In his 
classical tests in experimental rooms, Dr. Harrison tabulated 
his results in terms of a numerical relationship between 
width and height. Later this was converted to our present 
room ratio and supplemented by lettered room indices whieh 
were advocated to prevent people from multiplying or divid 
ing by the room ratio. While room index letters have been 
advocated for some time by the Illuminating Engineering 
Society, room ratios still exist in the room index structure 
The authors concede that Dr. Spencer is correct numerals 
are better, Ward Harrison also used numerals. Perhaps 
the T.E.S. should again advocate room ratios, or perhaps Dr 
Speneer’s room coefficient, k.. The authors used room index 
letters in this paper for two reasons: first, they are the 
standard I.E.S. system; seeond, they are derived from and 
readily converted to room ratios, and they in turn may be 
converted to a room coefficient, k., although the latter con 
version is somewhat flexible, depending on the ceiling height 
The fixed relationship between room index and room ratio 
and the conversions between room ratios and room coeffi 


cients used by the authors, follow: 


Room Coefficient, & 


Ceiling Mounted Suspended 
Room Index Room Ratio Luminaires Luminaires 
J 6 111 1.553 
I 115 
10 1 
1.25 i 74 
44 
I 20 
2.5 267 “7 
‘ zea oe 
A 0 


These conversions between room ratios and room coefficients 
are predicated on a ceiling height of 10 feet for ceiling 
mounted luminaires, and 13%, feet for suspended luminaires 
For these ceiling heights the relationship between the room 
ratio and k, is fixed, not a variable The room ratio times / 

for ceiling mounted luminaires is always 0.667; the produet 
of room ratio and k, for suspended luminaires is 0.02. At 
the mounting heights listed room ratio appears to the 
authors to classify room shapes just as adequately as 4 

These are typical ceiling heights for the respective equip 
ment. At other mounting heights the relationship between 
k. and room ratio would be slightly different, and the Zonal 
Method reflected component curves not Direet Ratios 


would be presumably exact only at a working plane located 
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one fourth the distance from the floor to the ceiling. This 
ean cause a minor error for other mounting heights, but it 
will be a smaller one (except for totally indirect luminaires ) 
than is obtained using the Intertlectanee Method where all 
the flux is caleulated for a work plane one fourth the way 
to the ceiling. Suspended luminaires are also assumed to 
be mounted 10 feet above the floor in order that the data 
for the downward flux from semi indireet luminaires may be 
based on the same room index data (Zonal Multipliers) as 
the data that are used for predominantly direet luminaires. 
Thus, the 3% foot difference between the mounting height 
and ceiling height for suspended luminaires is one half the 
foot difference between the work plane height and 
mounting height. As was mentioned earlier this one half to 
one relationship was dietated by the room ratio formulas for 
predominantly direct and predominantly indireet luminaires 
The room ratio formulas and the derivation of the one half 


relationship follow: 


For predominantly direet luminaires: 
Width © Length 
(Width + Length) © Mounting Height 
above Work Plane 
For a square room this simplifies to 
i" 
2x Mie, 
For predominantly indireet luminaires: 
Width Length 
(Width + Length) iling Height 
above Work Plane 
And for a square room this simplifies to 


By equating the simplified formulas the re lntionship between 


Room Ratio 


R 


Room Ratio 


RR 


mounting height above the work plane and ceiling height 
above the work plane is obtained: 
Ww au 
2x Mile, 
and 33 CH 


Thus, for all the Zonal Method data to apply the suspended 
luminaire must be suspended one half as far below. the 
ceiling as it is above the work plane. If a luminaire does 
net have such a long suspension hanger the indireet lumi 
naire will direet a larger percentage of its flux to the ceiling 
(higher Ceiling Ratio), and reference to Fig. 3a or 3b will 
show that the ealeulated coefficient of utilization will be 
lower than the measured value Mr. Potter suggested that 
this is what happened in his tests, and the authors quite 
agree, because luminaires are normally mounted nearer the 
ceiling. The authors did not modify the reflected component 
curves to correct for this minor discrepancy between practice 
and theory although they eonsidered it. If the room index 
formula for indirect luminaires should be modified it should 
be done by the Lighting Design Practice Committee, because 
this diserepaney is not peculiar to the Zonal Method, but 
apples to any system using the Lumen Method room ratio 
formulas 

Of course, the Interfleetance Method does not use these 
formulas, but bases everything on ceiling height, and the 
major souree of error will oecur in the use of direet lumi 
naires. The authors agree with Dr. Spencer that the eeiling 
height as included in A is of prime importance in eal 
eulating the light reflected to the work plane, but it has 
nothing to do with the light that strikes the work plane 


direcly (Direet Ratio The mounting height is important 
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TABLE D.1.—-Zonal Multipliers (0° to 90°) for 
0.6 Spacing to-Mounting-Height Ratio. 


TABLE D-2.-Zonal Multipliers (0° to 90°) for 
0.7 Spacing-to-Mounting Height Ratio. 


in this ease beenuse direet luminaires may be mounted a 
considerable distanee below the ceiling. This exn make a 
tremendous difference, The Intertleetanee Method needs the 
Direet Ratio concept and the authors believe that the use of 
Lumen Method room index formulas is the only way to ae 
complish this successfull 

lo find the illumination on the floor the authors suggest, 
in answer to Mr. Potter, that the room index be reealeulated 
after adding 244 feet to the mounting height or ceiling 
height and using the coeflicient of utilization for the new 


room imdex The error introduced by this scheme is small 


Mr. Franck has very appropriately asked if zonal multi 
pliers for spacing to mounting height ratios between 0.4 and 
1.0 have been enleulated. Many were ealeulated and while 
the individual multipliers did not fall on a line of interpola 
tion between the corresponding ones for 0.4 and 1.0 spacing 
to mounting height (above the work plane) ratios, the Direct 
Ratios calculated from them did form a smooth eurve with 
the Direet Ratios of O4 and 1.0 spacing ratios. Since the 
zonal multipliers are used only to obtain the Direet Ratio, 
the authors feel that the interpolated multipliers presented 
here are wholly satisfactory and well within the limit of 
practical accuracy 

The authors would like to point out that the assumed 
diffusing room surfaces of the Interfleetance 
Method do exist, for practical purposes, in) some installa 
tions, and also that the brightness distribution of the ceiling, 
at least, is substantially uniform in some installations, As 
far as the authors know, prior to the introduction of the 
Interflectanee Method, lighting engineers were never con 
cerned with either of these criteria when explaining a devia 
tion between ecaleulated and measured illumination levels 
Perhaps their importance is overemphasized now. However, 
it is not dificult to imagine that non uniformity of wall 
brightness is a factor worthy of consideration in high 


narrow areas. We understand a study of this is being made 
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TABLE D-3.—Zonal Multipliers (0° to 90°) for 
0.8 Spacing-to-Mounting-Height Ratio. 


0 10 1.0 1.0 1.0 
a5 96 7 7 
a1 
fa 


TABLE D-4.—-Zonal Multipliers (0° to 90°) for 
0.9 Spacing-to-Mounting-Height Ratio. 


hy Mr. Robert Wiseman at the University of Illinois. His 
results will be most interesting. 

Dr. Harrison has raised a question concerning the effect 
of placing luminaires unusually near to the walls in small 
offices. This is a non symmetrical arrangement of luminaires 
that will lower the measured coefficient of utilization. If, in 
a room 12 feet square and 12% feet high, a luminaire is 
located in each corner two feet from each wall the Direct 
Ratio will be lower than would be obtained using zonal 
multipliers for the 0.4 spacing ratio. It would be about as 
much below that of the 0.4 spacing ratio as that of the 0.4 
ratio would be below that of the 1.0 spacing ratio. This 
approximation is based on a luminaire having a spread dis 
tribution. Dr. Harrison is correct in concluding that the 
important consideration ‘a the distance between the lumi 
naires and the wall, not actually the distanee between lumi 


naires, 


A listing of the 1.E.S. National and Local 
Officers will be found on pages 18A and 21A 


of this issue. The list of Committee Personnel 


starts on page 22A. 
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A.LA. File No. 31f 


INSTALLATION AT WESTERN ELECTRIC COMPANY, KEARNY, NEW JERSEY. 


Lighting a Large Office 


LIGHTING OBJECTIVE: To provide high-quality illumination in a large general office area 


GENERAL INFORMATION: The area shown above is 60 x 420 fect with a ceiling height of 12 feet 


4 inches. Colors and reflectances are as follows: 


ceiling eggshell 
walls light green H0% RE “ 
floor mottled green zoo RE 
desk tops mist green 65% RE 


desk fronts 
and chair backs medium gray 30% J 


filing cabinets medium gray 0% RE 


INSTALLATION: Mounted 10 feet & inches above the floor are 252 Day-Brite Luvex (#96265) lumi 
naires each containing two 3500K white 96-inch T-12 fluorescent lamps. Over the aisle are installed 
45 matching 48-inch units (#46265 


Average illumination after two months’ use was 60 footeandles at desk height. Fig. 2 shows 


illumination levels measured at specific points. 
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Lighting a Large Office (continued) 


Brightnesses are as follows: 


Ceiling 
above luminaire (max) 210 ft-L ) 


distance between 


luminaires 
midway between 
luminaires (min) 


Luminaire 


bottom 


side 
Wall 


at column 6 feet 


above floor 


end wall 
Desk top 
an 64FT-C 6set-c Co 
at end of row SSF T-c 69FT-C S9FT-C 


at center of row 


at aisle 


Floor 


n one bay 


fecause of perspective, the luminaires completely shield the ceiling for the last 200 feet of room 
when viewed from far end in sitting position. The luminaire sides for the last 150 feet blend into 


a uniform brightness of 36 footlamberts. 


Lighting designed by Paul Lindholm, Department Chief, Piant Engineering, and David 
Hughes, Lighting Engineer, of Western Electric. 


Lighting data submitted by Paul Lindholm, Western Electric Company, Kearny, N. ]., 
as an illustration of good lighting practice and to aid in the design of similar 
installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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vestions and 


nswers 


on light sources 


The 1.E.S. Committee on Light Sources, under the chairmanship of 
G. S. Evans, has prepared the following discussion as an answer 
to questions frequently asked concerning power factors in cir- 


cuits containing electric discharge lamps. 


Readers are invited 


by the Committee to submit questions of general interest on 
light sources, to be considered for publication from time to time. 
Questions may be sent in care of the Society Headquarters. 


The Power Factor of Electric Discharge Lamps 


Power in watts in an alternating current device 
is the product of the current in amperes, the electro- 
motive force in volts, and the cosine of the phase 
angle between current and voltage when the wave 
form is sinusoidal. This cosine is known as the 
power factor.' 

When the current and voltage wave forms are 
sinusoidal and in phase, the phase angle is zero, the 
cosine is unity and the power factor is one. For all 
other values of the phase angle, the cosine is less 
than unity, and, hence, the power factor is less than 
one. 

The current and voltage in electric discharge 
lamps are in phase, but the wave forms are not sinu 
soidal, and contain frequencies other than the fun- 
damental. This condition results from the facet that 
the voltage across a discharge lamp at a given in 
stant is a function not only of the current at that 
instant, but also of the current at earlier times. 
Since the voltage depends on the shape of the whole 
current wave form, the discharge lamp becomes an 
efficient source of harmonics 

Because of the distortion of the wave form, and 
even though the phase angle is zero, electric dis 
charge lamps have an apparent power factor less 
than unity. This apparent power factor is usually 
between 0.90 and 0.97. The power in the lamp is the 
product of current, voltage, and this apparent 
power factor. 

The auxiliary equipment required to operate 
electrie discharge lamps may in itself preduce an 
out-of-phase condition in the eleetric circuit. This 
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phase shift results usually from the existence of an 
inductive element in which the voltage leads the 
current. A capacitive element would have just the 
opposite effect, the current would lead the voltage. 
Either of these conditions will provide a power fae- 
tor of less than unity. 

A power factor less than unity indicates the ex- 
istence of a wattless current component which does 
not work, i.e., does not produce light. This extra 
current, while frequently free to the user sinee it 
does not register on a watthour meter, does compli- 
cate the cireuits and controls. When appreciable, 
it must be partially eliminated by application of 
suitable correction. 

Correction can apply only to the out-of-phase 
condition. Since the current and voltage in the dis- 
charge lamp are in phase, the apparent power fae 
tor of the lamp cannot be corrected. The power 
factor of the circuit can be corrected, at least in 
part, by the introduction into the circuit of suffi 
cient capacitance (or inductance) as required. The 
added capacitance should be connected to the elec 
tric supply mains, preferably near the ballast for 
the lamp. Connection across the lamp terminals is 
to be avoided as this may cause improper lamp 
operation and produce a condition which will lead 
to rapid deterioration of the lamp 

There are many types of power-factor corrected 
ballasts commercially available for electric dis 
charge lamps. The method of power-faetor correc 
tion employed varies as to the particular ballast 
eireuit used? 
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February Council Meeting in New York, 


meeting of the LES 
February 12, at the 
New York City 
presided Attending 
Presidents, S. G. Hibben, 
Viee Presidents A. H 


Couneil 


bi monthly 
he id 
Hotel, 


Strong 


was 
Lexington Presi 
dent SS. M 


Sturrock; 


were 

Walter 
Manwaring, M 
tary, 
Reid; Directors G. W 
bender proxy for © R. Long, R. A. 
Palmer, J. F. Whitehead, Jr, FF. ¢ 
Winkler: Regional Viee Presidents R. L 
Biesele, Jr. proxy for W > 
P. Hildebrand, G 
L. A. Hobbs, FP. P. Labey, W. J 
L. Paist, L. Twiehell; 
Secretary, A. D. Hinekley; Teehnieal Di 
Crouch; Editor, Ruby Red 


Dunne, ©. Goddard, 


Gieneral Seere 
Treasurer, K. M. 
Beals, M. Fahes 


Keller; 


Folsom, 
(lum proxy for 
Lind, 


Executive 


rector, ¢ 
ford, Dan 
Shotwell and L. E 


and 
Tavler 
approval of proxies, dis 


Minutes of 


Following the 
and approval of the 


eussion 


the Executive Couneil meeting in dan 


study of the 


took 


vary, and Society's 
action on 
Act 
recommendation, 
Council voted unanimously to elect to the 
Member Emeritus, Dr A. F 


Chester I 


finaneial status, Couneil 


the report of Board of Examiners 


ing on th Board's 


grade of 
Diekerson and 
Diekerson 


ently from the Gen 


Muss., 


retired ree 


eral Eleetrie Lynn, where he 
country’s leading street 
Ile has been 


Street 


was one of the 
member 
Highway Light 

vears. Mr 


lighting experts 
of the LES and 
ing Committee for sane 
Dows, a well known physicist at General 


Eleetrie, Nela Park, 


contributor to 


and also a valusntle 


retired reeently 


from the company’s Lamp Division 


Local ACTIVITIES 
Duncan M 


on the 


Jones, Chairman, reported 
Local Activities 
Committee held February 11 Ile 


meeting of the 
outlined 
the large amount of work required of 
Regional for their successful opera 
tion, and emphasized the importance of 
their activities. He suggested the develop 
ment of a list of yh akers to be available 
Program chair 


to Seetion and Chapter 


men 
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Summary of Action Taken 


MeMBERSHIP STATISTICS 


Council also acted on the recommenda 


tion of the Board of Examiners in the 


election of 20 new Members. Also re 
ported were the eleetion, by the Board, 
of 112 Associate Members 7 Stu 
dents. The current membership of LE.S., 


this 


and 


by grades, following action, 1s 


shown in the following tabulation: 
February 12, 
1953 


7749 


September 30, 
1952 
704 Total Membership 

Members Emeritus 
Fellows 
Members 

Associate Members 

Student Members 


*Includes 12 Fellow 


COMMITTEE APPOINTMENTS 


A number of new committees and new 


committee personnel were approved by 


Council. An up to date listing of all I.E.S. 
Committees and personnel, ineluding the 


February appointments, is given in the 


back pages of this issue. 


PUBLICATIONS 


A report made to Council by 
Dunean M. 


Publications Committee on the 


was 
Jones, Chairman of the 
Society s 
public ation program. Ile showed them a 


portable display ease recently designed 
and built, several of which are to be made 
to Sections and Chapters for 
1.E.S. loeal 
meetings and Regional Conferences. The 


ease, a very readily portable affair we igh 


available 


display of publications at 


ing about 20 Ibs. is an attractive display 
of all the Society's published material, 
ineluding the Handbook, samples of all 
being included. Mr. Jones indieated dis 
tribution would be through the Regional 
Vice Presidents, 

Further on the subject of displays, he 
noted that the I.E.S. would have a booth 
at the fortheoming E.E.1. Conference in 


Chieago, this booth also a part of the 
publications program, 

Reporting the president status of the 
1.E.S. Handbook, Edi 


tion, Mr. Jones noted that the eost of this 


Lighting Seeond 


Lighting News of Current Interest 


TELECAS 


LIGHTING NEWS OF CURRENT INTEREST 


project will be liquidated with the sale of 
that the first 
printing is expected to be out of stock by 
said, for 


the next 300 copies and 


June. Plans are underway, he 
a second printing of this edition in ap 
proximately June or July. 

For the 
Jones reported that 5000 copies of recent 


being reprinted for the use of the 


information of Council, Mr. 


were 
Mem 


bership Committee and other committees 


house ads featuring services 


interested. 


SUSTAINING MEMBFKS 

Cc. C. Shotwell, Chairman of the Sustain 
ing Membership Committee outlined to 
Couneil the response to his Committee’s 
program ‘‘Operation Utility’* and other 


programs for stimulating company sup 


He indicated 


is required for 


port of the Society’s work. 
that 
the suecess of these programs and urged 


more local activity 
further aid to local plans. 
For election to Sustaining Member he 


recommended and received the approval 


Cole & Co. Ine 
12th 
Angeles 15 


Street 
Calif 


(ficial Re presentative 


Russell W. Cole 


Electrical Produ 
1100 North Main Street 
los Angeles 12, Calif 


ts Corporation 


Official Representative L. A. Rice 


Morris Kurtzon, Inc 
1420 Talman 


Chicago Ill 


0 South Avenue 


Official Representative— David Koch 


A. Edward Simpson 
445 Richards Street 
Vancouver, B.C 


Official Representative \. FE. Simpson 


Southwestern Electric Company 
Hewitt Street 


Calf 


120 South 
Los Angeles 12 
sentative Edward ¢ 


Official Repre Meyer 


United Wholesale 
10021 So. Broadway 


Los Angeles, Calif 


Supply Corp 


Official Representative Sam M. Neely 


New CHAPTER 

Petition was made for Chapter Charter 
for a group of members in Birmingham, 
Alabama. 
sented by A. 
of R. C. Paslay, Regional VP. The group 
Chapter 


Petition of this group was pre 


D. Hinekley in the absence 


qualified in all respects for 


status, and Charter was approved for the 


Continued on page GA) 
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Recently-formed Vancouver Island Chapter received its 

Charter from Regional V-P Walter Lind, December 13. Left 

to right are Percy F. Fletcher; Vice President Lind; Ken- 

neth Reid, Chapter Chairman; Morris Murphy; George Lang- 

don and Earle 8. Jarvis, Secretary-Treasurer. Chapter head- 
quarters are in Victoria, B.C. 


Charlie Johnson, on his retirement from 
Curtis Lighting, reversed the normal 
procedure by inviting top executives 
and lighting men of the distributors 
with whom he has been most closely as- 
sociated to a luncheon on January 6. 
The purpose was to thank them for their 
cooperation and to announce his plans 
to serve as independent Lighting Con- 
sultant. His many friends took the 
opportunity to express their confidence 
in his future success. 
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At the January 15 meeting of the St. Louis Section (above) 

Don P. Caverly, Sylvania Electric Products Inc., was guest 

speaker. Left to right at head table are Brooks Chassaing, 

Program Chairman; W. H. Simms; Don P. Caverly; L. M. 

Wallace Jr., Section Chairman; E. C. Ryan and Richard 
Cohen. Attendance was 104. 


In the photo at left, William Shalda (left), Shalda Manu 

facturing Company, receives a welcome as Sustaining Mem 

ber from E. E. Coleman, Southern California Section's Chair 

man of Sustaining Membership Committee, at Section meet 

ing January 7. Roy E. Dahlin, Section Chairman is in 
background. 


Joint meeting of the I.E.8. Office Lighting Committee and 
School Lighting Committee was held at the Park Sheraton 
Hotel, New York City, January 22. Presiding are J. J. Neid 
hart, Chairman of Office Lighting Comm., and John Chor! 
ton, School. The two technical committees have mutual in 
terest in the problem of brightness limitations of luminaires. 
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KNOW YOUR SOCIETY— 


Meet Your Regional Vice-President 


Recognize your Regional Vice 


President, the man you should meet and whose 


right here 


duties vou should know about You eleeted him 


P. H. Hildebrand to represent you at Council and Local Activities 
Committee meetings every two months. Ilis term 


W. J. Lind 
Pacific Northwest Region 


East Central Region 


of offiee is two yvears and he brings to these meet 

ings your problems and an aceount of your Seetion Injand Empire Chapter 

Via . Oregon Section 

or ¢ r activities Ile learns of what other Puget Sound Section 

Regions are doing and takes back this information Vancouver Island Chapter 
to you. The Society expects him to give assistance 
and guidanes and leadership to all vour Seetions 
and Chapters 


You will meet him, and in person, for one of L. A. Hobbs 


G. J. Taylor 


' these days he will load his valise and brief case 
Northeastern Region : , South Pacific Coast Region 
und be off to visit your Section or Chapter. He Mather Lede Chanter 
D-ast ne will meet with your officers and diseuss with them Northern California Section 
erthe San Jose Chapter 
York Sertior their plans and programs. He will be the speaker Southern California Section 


ut one of your regular meetings and will likely 


tell you all about the Society's operations, the 
id function and purpose of its many National and 
Teehnical Committees 


B. Pasiay correspondence is voluminous, At the start 
Southern Region of the year he forms his Regional Nominating Midwestern Region 


lowa Section 


L. B. Paist 


Aiabame Chapter 


Committee who determine those men in your Re 


‘ar he Mew thous 

gion capable and willing to stand for National 

Mid Mouth Chapter office and future Re gional Vice President He an 
swers questions on the Constitution and By Laws Central Hlinois Chapter 
Southeast Florida Chapter and Society procedure. He analyses budgets «and 


Heart of America Section 
Imtiana Chapter 


Tennessee Valley Seetion 


gives guidance on expenditures. He arranges for 


the appointment of Seetion and Chapter represen 
tatives to National Committees such as Member 
ship, Sustaining Membership, Publie Relations and 
Information and Data Sheet Committees Ht 


[ 
Sections and ¢ hapters, the Loeal Represe ntatives 
and tries to ereate some activity through them 


officially appoints, upon recommendation from 


L. C. Twichell Ile helps and instigates extension work, in’ the F. P. Lab 
Great Lakes Region formation of new Chapters and Student Branches oo oe 
Foner at New York Section He attends their Charter nights. These are only Canadian Region 
Hamiltor (ntarie Chapter 

Michigan Secttos a few of his most important responsibilities, Maritime Chapte 
Northwestern Chapter Montreal Sectior 

(ite Valley Seetios OMtawa Chapte 

Sect Quebec Cha 


Toronto Sertior 


Winnipes Chapter 


Western Michigan Chapter 
Western New Vork Section 


Finally you will meet him at your Regional Con 
ferenee where he will hold a Loeal Activities meet 
ing attended by National officers present, your 


officers and members. There, all can express their 


“ opinions, comments and suggestions and learn more 
ty about your Society. He helps in the planning of 
the eonference, the formation of committees, the 


H. T. Rankin speakers, the budget and the many other functions W. E. Folsom 
Inter-Mountain Region ‘9 that go to make a successful conference In short, 
Arizona Chapter Southwestern Regiun 
it is his conference and in its performance shows 
Korky Mountain Seetion the enthusiasm and progressive spirit of all those Oklahoma Chapter 
Southern whe Chapter Sa Jaci 
members that go to make upa Re gion ~ gestern Sect 


Chapt 


SA TELECAST — Lighting News of Current Interest ILLUMINATING ENGINEERING 


ig. 
4 
; 
\ 
‘ 


> 


new group, to be known as the Alabama 
Chapter. 

Petition was also made, and Charter 
granted, for a new Student Branch of 
LES. at the Oregon State College, 
Corvallis, Oregon. Faculty Advisor for 
this group will be Professor D. W. 
Shirley, Jr. 

The Society's technical program was 
reported to Council by @. L. Crouch, 
Technical Director, and A. H. Manwaring, 
Senior Vice-President. Reports were also 
presented by C. C. Keller (in the absence 
of Hoyt P. Steele) on the financial and 
other plans to date for the New York 
National Technical Conference, and by 
Charles H. Goddard for the Committee on 
Procedures and Policies. 

President Strong told Council details 
of his recent visits with local officers in 
Moncton, St. John and Montreal, and 
mentioned his great gratification in the 
enthusiasm and good work evidenced by 
these and other Canadian groups. 


Visual Comfort Ideals 
Stressed at Educators Convention 


Almost all of the several hundred dis 
plays at the Atlantie City Convention of 
the American Association of School Ad 
ministrators (February 14-19) featured 
visual comfort as a major virtue of their 
products. These ineluded school furni 
ture manufacturers, chalkboards, paint, 
flooring, school house design and numer 
ous related fields. Oddly enough, only 
four manufacturers of lighting equip- 
ment were represented. These, and a dis 
play by the Better Light Better Sight 
Bureau, experienced considerable interest 
in school lighting, by the 16,000 school 
administrators attending. 

The six day Convention, one of the 
country’s largest, was held at Convention 
Hall, Atlantie City, N. J., and featured 
in addition to some 300 displays, a com 
prehensive program of papers. 


New Mexico Chapter Participates 
In University Plant Program 


About 30 universities and colleges in 
the Rocky Mountain area were represent 
ed at the First Meeting of Physical Plant 
Directors of Universities and Colleges, 
held February 23-25 at the University of 
The New 


Mexico Chapter of LE.S. was invited to 


New Mexico, Albuquerque. 


participate and presented a session on 
** Exterior Lighting.’’ 

S. G. Newman, L. M. Wallace, both of 
Westinghouse Electrie Corp., and Stan 
ley Bazant, Jr., Chapter Chairman, Pub 
lic Service Co. of New Mexieo, covered 
the subjeet of campus street lighting and 


Society Events 


March 83-24, 1953—Canadian Regional Con 
ference, Chateau Laurier, Ottawa, Ont. 


April 2-3, 1953—Pacific Northwest Regional 


Conference, Hotel Benson, Portland, Ore. 


April 9-10, 1953-——South Pacific Coast Re 
gional Conference, Los Angeles, Calif. 


April 12-14, 1953 — Southwestern Regional 
Conference, Hotel Baker, Dallas, Texas. 


April 13, 1963 — Meeting of I.E. S. Council, 
Dallas, Texas. 


April 30-May 1, 1953 — Midwestern Re 
gional Conference, Hotel Radisson, Minneap 
olis, Minn. 


May 14-15, 1953 -— Fast Central Regional 
Conference, Hotel Lord Baltimore, Baltimore, 
Md. 


May 18-19, 1953 — Southern Regional Con 
ference, Sedgefield Inn, Greensboro, N. C 


May 25-26, 1953 — Great Lakes Regional 
Conference, Syracuse Hotel, Syracuse, N. Y. 


September 14-18, 1953 — Illuminating Engi. 
neering Society, National Technical Conference, 
Commodore Hotel, New York, N.Y. 


Industry Events 


March 9-12, 1953 — National Electrical 
Manufacturers Association, Edgewater Beach 
Hotel, Chicago, Il. 


March 30-April 2, 19523 -— Annual Sales 
Conference, Edison Electric Institute, Edge 
water Beach Hotel, Chicago, Ill 


April 27- May 1, 1953 — Society of Motion 
Picture and Television Engineers, Hotel Stat- 
ler, Los Angeles, Calif. Semi-Annual Conven 
tioa. 


April 13-14, 1953 — Annual Convention of 
the Electrical Contractors Association of On 
tario, Royal Connaugh Hotel, Hamilton, Ont. 


April 28-30, 1953 — The American Society of 
Mechanica! Engineers (Spring Meeting), Desh- 
ler-Wallick Hotel, Columbus, Ohio 


May 7-8, 1963 — Public Utilities Advertising 
Association, Annual Convention, Hotel Chase, 
St. Louis, Mo 


May 18-22, 1953 — National Materials 
Handling Exposition, Convention Hall, Phila 
delphia, Pa 


interior campus lighting of pathways, 
walks, ete. Aetual demonstrations were 
set up and discussed. An S88-unit, 20,000 
lumen mercury vapor street lighting in 
stallation was turned on for the first time. 
The standards are 30 foot aluminum poles 
with 6-foot bracket arms, installed in a 
staggered arrangement with average pole 
spacing of 170 feet. 

Robert G. 


Inc., concluded the session, speaking on 


Dummel, Holophane Co., 


** Light Control.’’ 
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May 19-22, 1953 — Electrical Manufacturers 
Representatives Association of Michigan, Ex 
hibition Building, Michigan State Fair Grounds 
Detroit, Mich 


May 24-88, 1953 — National Association of 
Electrical Distributors, 45th Annual Conven- 
tion, Conrad Hilton Hotel, Chicago, IM. 


June 1-4, 1953 —-2ist Annual Convention, 
Edison Electric Institute, Atlantic City, N. J. 


June 9-12, 1953 —-Store Modernization In 
stitute, Fourth Annual Modernization Show 
Madison Square Garden, New York, N. Y 


June 28-July 2, 1953 — American Society 
of Mechanical Engineers, Semi-Annual Meeting, 
Statler Hotel, Los Angeles, Calif. 

June 15-19, 1952 Summer General Meet 
ing, American Institute of Electrical Engineers 
Atlantic City, N. J. 


August 18-81, 1953 —- Pacitic General Meet 
ing, American Institute of Electrical Engineers, 
Vancouver, B.C. 


September 21-26, 1953 — 25th Jubilee Meet 
ing, International Association of Electrical In 
spectors, Edgewater Beach Hotel, Chicago, IN. 


September 23-25, 1953 -— Annual Meeting, 
Canadian Electrical Manufacturers Association, 
General Brock Hotel, Niagara Falls, Ont 


October 5-9, 1953 —- Society of Motion Pic- 
ture and Television Engineers, Ilotel Statler, 
New York, N.Y. Semi-Annual Convention 


October 19-21, 1953 - American Standards 
Association, 35th Annual Meeting, Waldorf- 
Astoria Hotel, New York, N.Y 


October 19-23, 1953 41st National Safety 
Congress & Exposition of the National Safety 
Council, Chicago, 


Movember 9-12, 1953 National Electrical 
Manufacturers Association, Haddon Hall Hotel, 
Atlantic City, N. J 


November 17-19, 1953 National Electrical 
Contractors Association, Miami Beach, Fla 


Movember 29- December 4, 1953 —- The 
American Society of Mechanical Engineers 
(Annual Meeting), Statler IHlotel, New York, 
Be 


January 18-22, 1954 Winter General Meet 
ing, American Institute of Electrical Engineers, 
New York, N. Y. 


March 8-11, 1954 — National Electrical Man- 
ufacturers Association, Fdgewatar Beach Hotel, 
Chicago, 


1.E.S. Research Fund Reports 
On Progress of Projects 


The status of research being earried on 
under L.E.S. Research Fund projects was 
reported recently by the Fund’s Board 
of Trustees. A limited number of mimeo 
graphed copies of this report, which out 
lines the nature of the projects and their 
progress toward completion and publica 
tion, are available from the Technical 


Office, Society Headquarters 
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April Council 
To Meet in Dallas 


The meeting of TELS. Couneil seheduled 


for April 15, will be held in) Dallas, 


just prior to the Southwestern 


, 
Regional Conferenes 


\ large attendance is expected, from 


md southern members of Couneil, 


officers 


Sesteorn 
m well as other whe will be in 
Pexas for the 
seheduled at the 


April 


Regional Conferences The 
meeting is Suker Hotel, 


Manele 


Georgia Groups of 1.E.S. 
Hold Joint Meeting in Atlanta 


hundred members and guests at 


tended 


Sone 
meeting of the 

Atlanta Resi 
Lighting Forum on January 26, at 
the V.WALA. J Mitehell, See 
tion Miss Nina 


Fave Bonner, Forum Chairman, weleomed 


joint dinner 


freorgin Seetion and the 
denes 
Dixon 


Chairman, presiding 


members and intro 


Mrs. Fred B 


the guests and new 
duced 
Wenn 

(Giuest speaker was Mrs 
District Home 
Vallew Authorits 
talk on \ Te 
Light,*’ the 
the Washington Conference 


Program Chairman 


May Love Gak 
Supervisor for Tennesse: 
who gave an illustrated 
a New 


had nted at 


Howe in 


paper she 
was the subject 


Club, 


Lighting 


Study 


Reeessed 
for discussion at the whieh 


was held prior to the regular meeting at 
the Georgia Power Company's Direetor’s 
Room with Wesley F 
of the 
Dewey 
Kleetrieal Affairs for the City of Atlanta, 
Requirements for Re 
Glen H 


representative, 


Johnson, Chairman 
Educational Committee, presiding 
Johnson, Superintendent of 
spoke on Code 
cessed Lighting.’’ Arnold, man 
ufacturer’s discussed 
** Methods of 
tions of Reeessed Lighting 
ed by John FE 


Company, Attendance at the Study Club 


Installations.’* ‘* Applica 
Was present 
Sweatte, Georgia Power 


was 


City Mayors and Police Chiefs 
Attend Cleveland Street Lighting Clinic 


City Mayors, Police Commissioners and 
administration executives from a number 
of cities in Ohio, Michigan, New York 
to Cleveland 


and Pennssivania traveled 


recently to attend an exeeptionally sue 
cossful conference on street lighting for 
sponsored by the Cleveland See 


LES 


sons attended 


sufety 
tion of the Approximately 150) per 

Four outstanding speakers 
sented: DD M. Baldwin, National Safety 
Director; W. Hoyt, chief of 
Kalamazoo, Mich.; L. M. Johnson, 
Streets and Eleetricity, 
IIlinois; and H Vv Ryder, 
Street Lighting, Philadel 


were pre 


Counerl 
Police, 
Commissioner of 
Chiengo, 
Supervisor of 


phin Eleetrie Company. Speeinl temporary 


Chairman for the eonference was William 
\ Portertie Ie, Metal Mfg 
Canton, Ohio. 


Union Com 


puny, 
streets was 


Poor illumination of city 


revealed as the number one factor in 
after dark accidents and crime by all of 
the speakers, Engineers and city govern 
ment people present heard four phases of 
this problem presented, with constructive 
discussion on its solution. 

Stature of the Cleveland Section 
street lighting conference is evidenced by 
the news value it elicited from all news 
services 


Dana W. 


trie Corp., and Chairman of the Cleveland 


press, television and radio. 


Rowten, Westinghouse Elee 


Section was in charge of the meeting. 


Lighting Session Presented 
At A.1.E.E. Conference 


An afternoon session on Light Sources 


ind Control Deviees was given at the 


Winter 


enn Institute of 


Gieneral Meeting of the Ameri 
Electrical 


Engineers, 


January 24. Program speakers 


were 


Filament Sources, Kirk Reid, General Elec 
trie Ce 
Mercury and Vaper Sources 
Westinghouse tric Corp 
Theodore Sargent, Syl 
Ine 
Control Devices, 
Jefferson Electric Ce 


Eugene Beggs, 


Anderser 

The Winter General Meeting was held 

January 19-23 at the Hotel Statler, New 
York City. 


Lighting Fundamentals Course 
Being Given in Kansas City 


A session course on fundamentals 


of illumination is currently being spon 
Heart of 


Designed as 


America Section, 
both a 
to lighting, 


sored by the 
L.ELS. 


course 


refresher 


and an introduction 


the two hour classes are as follows: 


February 16 The Need for Lighting, by M.A 

Havenhill, Kansas City Light 
Kansas City. Mo 

Light 

LM 

Corp., St 


Power and 


Filament and Mer 

Wallace, Westinghouse 
Louis, Mo 

Fluorescent, by R. 

North Kan 


Sources 


12 Light Sources 
Marvin, General Eleetric Co, 
sas City, Mo 
March 19--Arithmetic of 
Krall Sylvania Electric 
Kansas City, Mo 
March 26——-Industrial Lighting, by J. G. Me 
Donald, Graybar Electric Co., Kansas 
City, Me 
April 2 (Office and School Lighting, by C. W 
Thorsell, Tom Fielder Co., Kansas City, Mo 
April 9 Store Lighting, by F. P. O'Connor, 
St. Joseph Light and Power Co, St 
Mo 
April 16—Premoting Quality Lighting and 
Lighting Economies, by H. Ewert, Curtis 
Lighting, In Kansas City, Mo 
April 25——-Open Forum, by Faculty 


Lighting, by J. L 
Products, Ine, 


Joseph, 


being held at the Lighting 
Power and Light 
Tuition fee is 


Classes are 
Institute, Kansas City 
Kansas City, Mo. 
$5.00, with texts supplied. 


STREET LIGHTING CLINIC, held in Cleveland, attracted police chiefs and representatives of city governments from 


Ohio, Michigan and Illinois. 


Shown here are, left to right across the page: 


H. W. Hoyt, chief of police, 


Kalamazoo, 


Mich.; L. M. Johnson, commissioner of streets and electricity, Chicago; H. V. Ryder, supervisor of street lighting, Phila- 

delphia Electric Co.; William A. Porterfield, vice-president, Union Metal Mfg. Co., Canton, Ohio; Dana Rowten, Westing- 

house Electric Co. and Cleveland Section Chairman; E. C. Powers, National Street and Traffic Safety Lighting Bureau; 
Cleveland; and David M. Baldwin, director of the traffic division, National Safety Council, Chicago. 
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Eastern Pa. Section Co-Sponsors 
Industrial Vision Conference 


In cooperation with Wilkes College, 
Wilkes Barrix . Pa., and the Northeastern 
Pennsylvania Optometrie Society, the 
Eastern Pennsylvania Section, I.E.S. 
sponsored a full day Conference on In 
dustrial Vision, January 30. 

With Mr. Stanley Young of Wilkes Col 
lege presiding, the program opened with 
a weleome by Dr. Eugene Farley, Presi 
dent of the college. Papers presented 
were: 

Efficient Vision as a Production Tool—Dr 
Gustaf Streble, Visual Consultant, Eastman 
Kodak Co 

Modern Industrial Lighting Practice—} 
Linsday, Lamp Division, General Electri: 
Co 

Occupational Vision Tests and Testing—R. A 
Sherman, Bausch & Lomb Co 

Eye Protection Practices in Industry—H 
Walker Peters, Occupational Vision Consul 
tant, Bausch & Lomb Co 

Color in Industry—E. B. Nelson, Color Con 
sultant, Barreled Sunlight Paint Co 

Results of an Occupational Vision Program 
E. Erickson, Wyomissing Industries 
Reading, Pa 

The Economics of Industrial Vision Program 

Lowell Johnson, Assistant to Vice Presi 
dent, American Home Products Co, Inc 

Summary and Closing of the Conference by 
members of the faculty of Wilkes College 


Network Analyzer to Be Installed 
In Franklin Institute Laboratory 


Seven major power companies in Penn 
sylvania, New Jersey and Delaware have 
contracted with the Franklin Institute for 
the installation of an alternating current 
network analyzer in the Institute's indus 
trial research laboratories. 

The $400,000 analyzer will be installed 
in a specially fitted room atop the Insti 
tute. It is actually a power system in 
miniature, with a typical seale factor of 
1 to 100,000, Its circuits represent gen 
erators, transmission lines, transformers 
and loads, and the use of this computing 
device will help solve the many complex 
problems involved ia maintaining and ex 
panding power systems. The installation 
will be placed in operation in mid-1954, 

The power companies cooperating in 
this installation are: 

Atlantic City Electric Company 

Delaware Power and Light Company 
Jersey Central Power and Light Company 
Metropolitan Edison Company 

New Jersey Power and Light Company 


Pennsylvania Electric Company 
Philadelphia Electric Company 


Shirt Sleeves Sessions of the Chicago Section Study Club prove a “good idea.” 


These Sections Had a Good Idea 


Three or four **‘aood ideas,’” unusual 


or especially successful local projects, 


undertaken by I.E.S. Sections and Chap 
ters will be outlined here each month. 


Ep. 


1. New England Section data sheet 
reporter Norm Falk, published an ap 
peal for his program on a recent notice 
mailed to all New England members. 
Says he, in effeet, the Section has 400 
members but only a handful of data 
sheet submissions. Further, he said, if 
their lighting jobs did not make an 
official data sheet, they might be 
pleasantly surprised to see it turn up in 
another form in ILLUMINATING ENGI 
NEERING some month, Very true. 

2. Chicago Section Study Club, unde: 
Dan Dunne, Chairman, has taken a new 
approach with results indicating it was 
a good idea. “Shirt sleeve” sessions, 
they’re ealled, and so they are literally. 
Subjects discussed tie in closely with 
the regular Seetion meeting program 
which follows later in the evening. The 
sessions are conducted on the open 
forum technique with moderator and 
panel of experts rather than formal 
talks, more or less on the same pattern 
as top management discussions. The 


second such shirt sleeve session, and all 


1.E.S. National Technical Conferences 


September 14-18, 1953 Hotel Commodore, New York 
September 12-16, 1954—Chalfonte-Haddon Hall, Atlantic City 
September 2-16, 1955——Statler Hotel, Cleveland 


September 16-21, 1956-—Statler Hotel, Boston 
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subsequent meetings, found standing 
room only for latecomers, Such was 
their popularity. 

3. Ohio Valley Section puts out a 
one-page mimeographed “newspaper,” 
The Informant, to keep their members 
informed on local doings. One issue, for 
example, carries news on their Seetion’s 
status in the membership contest, a re 
port on the last meeting and a reminder 
for the next one. 

4. Twin City Section conducted a 
Lighting Industry Panel recently whieh 
featured representative every 
branch of the industry. Panel par 
ticipants included a consulting engineer, 
architeet, contractor, jobber, fixture 
manufacturer, lamp company and a power 
company with a moderator keeping every- 
thing moving. Members found this a most 


educational and stimulating program, 


Industrial Safety Stressed 
At Fundamentals Course 


The 1953 sessions of the National 
Safety Council's Safety Training Insti 
tute opened with a five day course on the 
“Fundamentals of Industrial Safety,” 
held February 16.20. 

The basie course, designed to help men 
presently engaged in industrial accident 
prevention gain a better understanding 


of occupational safety principles and 


methods, will be offered six times during 
the year. 

During the six years the course has 
been offered by the Council, some 1,000 
safety men from all over the world have 
attended its sessions. Instructors for the 
course are specialists drawn from = the 


Council's staff 
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Industrial Lighting Clinic 
To Be Held in Chicago 


A clinie on Industrial Lighting, co 
sponsored by the Chicago Section, 1.E.S., 
and the Chieago Lighting Institute is 
planned for May &. The proposed pro 


Canadian 


*acific Northwest 


gram is as follows 


Seeston—Carl Zerson, Manager South Pacifie Coast 


Chicago Lighting Institute. presiding 


fiood Factory Lighting ix Common Sense 
J. Vitsgerald, Superintendent. E. |) DaPont Southwestern Hotel Baker 
de Nemours, East Chicago, Indiana Dallas, Tex. 
Hasic Facts about Industrial Lightinge—W. D 
Richards, Lighting Engineer, Chicago Light Midwestern Radisson Hotel 


ing Inatitute 
Lampe for Industry--Sam Easton, District 
Engineer, Sylvania Electric Products, Ine East Central 
Lighting the Industrial Office John W. Peter 
son, Manager of Lighting Sales. Graybar S, 
Electric Co., Ine., Chicago Southern 
Preventing Thrombosis in Current Carrying 
Arteries Marshall Havenhill, Director, 


Lighting Inetitute, Kansas City, Mo Great Lakes 


AVTERNOON Steele, Vice 
President, Benjamin Electric Manufacturing 
Co, presiding 


1.E.S. Regional Conferences, 1953 


Chateau Laurier 
Ottawa, Ont. 


Hotel Benson 
Portland, Ore. 


Los Angeles, Calif. 


Minneapolis, Minn. 


cl Hotel Lord Baltimore 
hicago Baltimore, Md. 


Sedgefield Inn 
Greensboro, N. C. 


Syracuse Hotel 
Syracuse, N. Y. 


March 23-24 


April 2-3 


April 9-10 
April 12-14 


April 30 - May 1 


May 14-15 


May 18-19 


May 25-26 


Lighting the Industrial Vlant— panel discus 
sion, Glenn G. Boyd. Public Service Co. of 
Northern Illinois, Joliet Moderator 
Panel) Benson, Benjamin Electric 
Mfg. Co.; R. J. Diefenthaler, General Elec 
trie Co; EB. BE. Elliott, Hawkins Electric Co.; 
Carl Lindell, Appleton Electrie Co.; John Industry's Interest in Good Lighting—panel 
MelLaughlin, Kelko Burnett Electric Co discussion, Burr Martin, Publisher, Blectri 
James Weeks, Westinghouse Electric Corp fied Industry, Moderator, Panel: John W. 
Topic covered) general area lighting, high Young, Supervisor of Safety, International 
bay area lighting inspection lighting, special Harvester Co.; Edward K. Taylor, Safety 
applications Director, Zenith Radio Corp 


EVENING SESSION 
Revisions in National Electric Code as They 
Affect Lighting—speaker to be announced 


Trends in Industrial Lighting P. Steele 
Vice President. Henjiamin Electric Manufac 
turing Co 


The clinie will be held at the Chicago 
Lighting Institute, 37 South Wabash Ave. 


Program—Canadian Regional Conference 
March 23 and 24—Chateau Laurier, Ottawa, Ontario 


March 23— Morning 

Radio Interference —C, F. Patenson, Assistant Research Officer, National Research 
Council, Ottawa, Ont. 

Testing and Certifieation of Luminaires—T. J. Brant, Supervising Engineer, Ap 
proval Laboratories Division, Canadian Standards Association, Toronto, Ont. 


Afternoon 

“My Most Interesting Lighting Job” Contest 

Street and Highway Lighting—-W. F. B. Debenham, Exterior Lighting Dept., Gen 
eral Eleetrie Co., Ltd., London, England. 

Blackout Lighting—Allan H. Owen, Manager, Manchester Branch of Cryseleo Ltd., 
Manchester, England. (Mr. Owen has worked in collaboration with Mr. J. 8. 
Smyth, Chief Lighting Engineer, General Eleetrie Co., London. 


March 24—-Morning 

Modern Hospital Lighting —D. W. Heywood, MeDougall & Friedman, Montreal, 
Que. 

The Influence of Modern Illumination on Arechiteeture—W. A. Ramsay, Chief Arehi 
tect, Air Service Branch, Department of Transport, Ottawa, Ont. 

Airdrome Lighting L. C. Simpson, Vice-President, American Gas Accumulator Co., 
Washington, 


Luncheon. Speaker: Air Viee Marshal H. B. Godwin, Air Officer Commanding, Air 
Material Command, Ottawa, Ont 


Afternoon 

Let's Understand Each Other—S. G. Hibben, Director of Applied Lighting, West 
inghouse Electrie Corp., Bloomfield, N. J. 

Lighting for Defence and Production—R. P. Lindsay, Street Lighting Engineer, 

Canadian Line Materials, Ltd. Toronto, Ont. 


News of Current Interest 


Gloss Measurement Symposium 
Feature of A.S.T.M. Meeting 


One technical feature of the 1953 
Spring Meeting of the American So 
ciety for Testing Materials was a Sym 
posium on Gloss Measurement. Held at 
the Hotel Statler in Detroit, March 4, 
the symposium was sponsored by the 
A.S.T.M. Committee E-12 on Appear 
ance, 

Two papers were presented at the 
morning session: “Surfaces as Seen and 
Photographed,” and “The Physics of 
Surface Reflection,” The afternoon ses 
sion opened with a paper “Gloss and 
Its Measurement” with the balance of 
the time being devoted to discussion. 
Deane B. Judd, National Bureau of 
Standards, presided and summarized the 
day’s activities et the close of the ses 


sion. 


Cash Prizes Awarded at 
Toronto Young Members Night 


The Toronto Section, 1.E.S., held their 
annual Young Members’ Night, February 
2, in the Electrical Building at the Uni 
versity of Toronto. There were four 
speakers, all under 35, competing for two 
ten dollar prizes. The prize for the best 
orator is donated by the Crouse-Hinds 
Co., and that for the best technical pres 
entation by John C. Virden Co. 

Winner of the oratory prize was Nor 
man Bethune, Canadian General Electric 
Co., speaking on ‘‘A Standard Approach 
to Lighting Maintenance Problems.’’ Miss 
Marion Currie, Ontario Hydro-Eleetric 
Power Commission Testing Laboratory, 
won the prize for the best technical 
presentation. Her subject was barrier 
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layer cells used in light meters, and her 
talk was illustrated with graphs. 

The other two speakers were Jack 
Townsend, Toronto Transportation Com 
mission, speaking on ‘* Lighting of Cana 
da’s First Subway!’’ and Doug Fielding, 
Peerless Electric Co., who discussed Mer 
eury Vapor Lighting for Industry.’’ 


Attendance was approximately 


Armed Service Members 
Receive IE 


A large percentage of 1.E.S. members 
who are now in the armed services have 
taken the Society up on its offer to send 
copies of ILLUMINATING ENGINEERING, 
free, to their service addresses. (See 1.E.., 
December 1952, p. 7A). The armed serv 
ice members, in their letters to headquar 
ters, indicated great value was attached 
to regular receipt of I.E., as a means of 
keeping abreast of developments in the 
lighting industry. 


H. Herbert Magdsick Retires, 
Past-President of 1.E.S. 


Hi. Herbert Magdsick, one of the So 
ciety’s most continuously active Members, 
and past national President, retired from 
business February 1. Mr. Magdsick’s re 
tirement follows more than 42 years con 
tinuous service with the General Electric 
Co., where he was for the past 23 years, 
executive engineer in the Application 
Engineering Department, Nela Park. 


H. H. Magdsick 


A Fellow of the Iluminating Engineer 
ing Society, and a member for 42 years, 
Mr. Magdsick was elected president in 
1929. Last year he was awarded the 
Society's highest honor, the I.E.S8. Gold 
Medal, for ‘‘distinguished contributions 
conspicuously furthering the art, know! 
edge, and profession, of illuminating 


engineering. He has made many valu 
able contributions to the work of the 
Illuminating Engineering Society serving 
as chairman of numerous technical com 
mittees and in the development of the 
Society’s highest honor, the IE.S. Gold 
program. In his retirement he will con 
tinue to serve I.E.S. as Chairman of the 
Committee on Lighting Education. 

For nearly 25 years Mr. Magdsick has 
heen a member of the United States Na 
tional Committee of the International 


Be It Resolved 


ciety 1925-1924. 


and Vice-President. 


public relations. 


York. 


true friends 


that the National Council of the Illuminating 
Society record its sorrow at the passing on December 24 of 


our Member Emeritus, Clarence L. Law, President of the So 


Active from 1908 in the formative vears of the newly founded 
Society, Mr. Law served as an officer of the New York Section 
and later in the national offices of Director, General Secretary 


From 1906 associated with the Consolidated Edison Com 
pany in New York and from 1939 until his retirement in 1950 
Vice-President in charge of the important area of company 


Notable for his early leadership in the dissemination of 
lighting knowledge, firmly establishing ilhiminating engineer 
ing as an essential part of the work of the electrical utilities 

Responsible leader in many industry and civic organiza 
tions including the Electrical and Gas Association of New 


Intensely interested people both collectively and indi 
vidually, his loss will be deeply 


felt by a vreat host of his 
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Commission on Hlumination. He will con 
tinue to serve in several phases of the 
International Commission's activities, 

Through noteworthy contributions Mr. 
Magdsick early became widely known in 
engineering and lighting circles through 
out the United States and abroad. With 
the advent of the gas filled tungsten 
filament lamp in 1914 he designed many 
pioneer floodlighting installations, In 
123 he conducted the first International 
Lighting Mission, giving representatives 
of several European and South American 
countries an opportunity for an extended 
study of American lighting activities, and 
in the same year assisted in organizing 
lighting education centers in Europe. 

He has fostered numerous basic studies 
establishing the fundamentals for a wide 
variety of applications of visible, infra 
red and ultraviolet radiation. He has 
been notably successful in the seleetion 
and training of men for the lighting field 

MY. Magdsick has represented his com 
pany in connection with its sponsorship 
of the all-expense General Eleetrie Science 
Fellowships at Case Institute of Tech 
nology, under which a total of 300 
physics teachers in secondary schools have 
studied during the past six summers. He 
resides at 15724 Brewster Road, East 


Cleveland 


ABOUT PEOPLE 


Dr. A. F. Dickerson, who retired last 
summer as manager of the Lighting and 
Rectifier Department of the General 
Company, Lynn, Mass., was 
elected a Member Emeritus of I.E.S. 
by unanimous action of Couneil at its 
meeting February 12. 

Also honored with Member Emeritus 
grade was Chester L. Dows, who retired 
recently after almost 40 years as a 
physicist with General Electric's Lamp 
Division, Nela Park. 


Lester C. Twichell, Vice President of 
the LES. Great Lakes Region, is now 
Assistant Manager of the Commercial 
and Industrial Sales Department, Ro 


chester Gas and Eleetrie Corp 


Jesse T. Caldwell has been named 
assistant to C. A. Conklin, manager of 
the Central District of Westinghouse 
Eleetrie Corp. in Pittsburgh. Mr. Cald 
well was formerly manager of the com 
pany’s Louisville branch and is) sue 


ceeded by Carl B. Connell. 


Walter J. Lind, Regional VI’ of the 
LES. North Pacifie Coast Region, has 
been named District Manager of the 
Lamp Division of the Canadian General 


Electrie Co., Ltd., in Vaneouver, 
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World's Largest Airport Terminal Building 
Features GARCY Custom-Designed Fixtures 
and New Lighting Application Techniques 


Design of the Terminal Building was by Theodore 
Eiuchholz (deceased), under the guidance of Allegheny 
County Department of Aviation uith the capable 
supervision of Director John B. Sweeney and Chief 
Engineer Edward G. Messner and with the assist 
ance of Consulting Architect Joseph Hoover. James 
Paul Warner, consulting electrical engineer, is re 
sponsible for the airport's entire electrical system 
The lighting facilities for this project were installed 
by Daniels Electric Equipment Co. and The Howard 
P. Foley Co. The distributor was Graybar Electric 
Co., Ine 


The unusual fixture which occupies the center of the 
rotunda ceiling is an adaptation of Garcy’s No. 8440 
Louverall. Note the customized treatment of the louverall 
area... conforming to the converging lines of the build- 
ing which forms the segment of a circle. A wide variety 
of other Garcy stock and custom-design fixtures were uti- 
lized to meet the unusual architectural and lighting re- 
quirements involved. No matter how complex or unique 
your lighting problems may be, your nearby Garcy Repre- 
sentative can help you solve them efficiently, satisfactor- 
ily, economically. 


UPPER RIGHT 


View of Rotunda showing specially designed louverall area 
conforming to radial design of building. Continuously mounted 
troffers also follow this design 


LOWER RIGHT 


View of South Dock showing variety of Garey lighting equip- 
ment used in project. Modular and continuous louverall sections 
are shown at left, while individually mounted louvered alumi- 
num troffers are used in center. Cove lighting is provided by 
Garey Adda-Strip 


Write for copy 

of new Gorcy 
lighting Equipment 
Catalog 


GARDEN CITY PLATING & MFG. CO. 1760N. Ashiand—Chicago 22, 
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The 1952 Edison Medal has been 
awarded to Dr. V. K. Zworykin, pio 
neer researcher in eleetronics, by the 
American Institute of Electrical 
The “for 


contribution to the concept and design 


Engi 
neers, award, outstanding 
of electronic components and systems,” 
wus presented at the opening session of 
the Institute’s Winter 
in New York City, January 19. 


General Meeting 


L. Melvin Grawemeyer has been elect 
ed Vice-President in Charge of Sales of 
the Illuminating Division of the Miller 
Company, Meriden, Conn. He was for 
merly the division's sales manager. 


Bruce Todd, president of the Fluores 
eent Lighting Association, has resigned 
from the Swedish Iron and Steel Corp. 
to become an executive with the Ilumi 
nating Engineering Company, Detroit, 
Mich. 

Charles Brady, Jr., of Sylvania Elee- 
trie Products’ Angeles office, has 
been transferred to Wheeling, W. Va., 


Los 


as sales manager. He is replaced by R. 
C. Harper, formerly district sales mana- 
ger of the Central Pacifie Region, San 
Francisco, who is, in turn, replaced by 
W. L. Friend. 

Joseph Meratchnik has been appoint- 
ed to the staff of the 
Lamp Division, Westinghouse Electric 
Mr. Meratehnik will 
George E. Lambert who recently was 
named manager of the division’s plant 
at Fairmont, W. Va. 


administrative 


Corp. succeed 


Robert L. Peloquin, sales promotion 
manager in the Chieago office of West 
inghouse Lamp Division for the past 
three years, has been appointed mana 
ger of the newly expanded Indianapolis, 
Robert J. Arnold, who 
has been with the Lamp Division for 
than 30 
special representative for the national 


Ind., division. 


more years, has been named 
accounts in the new territory, which in 
eludes all of Indiana and part of Michi 
gan, 


P. M. Rutherford, has been appointed 
Manager of the Dallas 
Power and Light Company. Mr. Ruther 


Commercial 


ford was formerly Sales Promotion Man 
ager for the same company. 


OBITUARY 


The Society hears with regret of the 
recent death of Atilio Celis, an active 
member who was instrumental in the 
formation of the Mexico Chapter, L.E.S., 
in 1950. Mr. Celis had been with Inter 
national General Electrie Company in 


P.R, Manila, P.I. as 
manager in charge of all lighting activi 


San Juan, and 
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Later he transferred to the 


Schenectady office where he was light 


ties. was 


ing specialist with sales promotion 


duties for all countries except the 
United States and Canada, 

In 1937, Mr. 
Vice-President of the Mexican General 
and joined the LE.S. 


He served as Local 


Celis was appointed 
Electrie Company 
as a full member. 
Representative for the Society in 
Mexico City, where he was also Presi 


dent of the Mexican Lighting Institute. 


IT SEEMS TO ME 


Lighting Terminology 


May I add a fourth cheer to the three 
which, I know, have already been given 
by some illuminating engineers to How 
ard M. Sharp’s statements about termi 
nology commonly used in reference to 
light? 

For any who missed it, Mr. Sharp wrote 
in part:* ‘‘Light is energy and energy 


exists only in pure form. There is no 


NEW MEMBERS 


At the meeting of the LE.S. Couneil 
held in New York, N.Y. February 12, 
1953, the following were elected to mem 


bership. 
ALAMO CHAPTER 
Member 
Rhine, G. R., 
Antonio, Texas 
Associate Members 
Braunschweig, A., Brownie Industrial Electric 
Co., San Antonio 
DeHart, J. M., Jimmie 
San Antonio, Texas 
Emig, R. E General Electric Co., 
Christi, Texas 
Ewaldt, Jack, Corpus Christi 
Corpus Christi, Texas 
Gryder, R. C., Geo. FE 
Texas 
Kessler, E. L., 
San Antonio 
Meehleib, W. 1 
Christi, Texas 
Swanson, J. A. Jr, Westinghouse 
Corp., Corpus Christi, Texas 
Telotte, T. C. Jr., Telotte Electric Co, San 
Antonio, Texas 


George Rhine & Co 


Texas 
DeHart Electric Co 
Corpus 


Hardware Co 


Anderson Co., Dallas, 

Southern Electric Supply Co, 

Texas 
Scott 


Electric Co., Corpus 


Electric 


ARIZONA CHAPTER 


Aesociate Members 
Hiulse, R. R., Arizona 
Phoenix, Ariz 
Jones, Bevan, Jr, 
Phoenix, Ariz 
Kiedaisch, Jack 

Phoenix, Ariz 
Quinsler, W. T., 

Phoenix, Ariz 
White, M. W., 

Phoenix, Ariz 


Public Service 


Arizona Public Service 


Arizona Public Service 


Arizona Public Service 


Arizona Public Service 


CAPITAL SECTION 

Member 
Carr, P. L 
Charlottesville Va 


Godwin Holstead Electric 
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artificial energy (therefore no ‘artificial’ 


light . Continued use of the term only 
adds to the difficulties of the engineer in 
his work with the public Daylight is 
not ‘natural’. . in the sense of good 
or normal, Mr, Sharp points out that day 
light ean have all the unfavorable attri 


butes commonly attributed to ‘‘artifi- 


cial’? light. 
years my work in 


For a good 


the field of lighting has been largely with 


many 


that public’? mentioned by Mr. Sharp. 
There are certain things which must be 
explained over and over; brightness is 
an example, since to the publie it means 
intensity, amount, quantity, how much. 
But A. F. Wakefield, former president 
of the Society, pointed out to me several 
years ago that there are two main sources 
of light 
which are 


**daylight’’ and ‘‘electrical’’ 


self explanatory, and there 


fore preferable above any others, [ seem 
to hear his voice in the Sharp cheering 
section. Drac Martin, Unique Services, 


Cleveland, Ohio. 


Howard, “Introduction to Lighting,” 
New York, 1951, Chap. 3. 


*Sharp, 
Prentice Hall, Ime 


CAROLINAS SECTION 


Associate Members 

Efron, Marvin, Edgefield 
field, 8. C 

Johnston, J. W., Westinghouse Electric Corp., 
Charlotte, N. C 

Kehm, E. O., White Electrical 
Co., Greensboro, N. C 


Hotel Bldg, Edge 


Construction 


CENTRAL ILLINOIS CHAPTER 
Associate Member 
Fahey, J. R., 217 Commercial National Bank 
Bldg., Peoria, Ill 
YoRrK SECTION 


CENTRAL NEW 


Vember 
Thompson, C. A 
N. ¥ 


Cornell University, Ithaca, 


CHICAGO 


Associate Members 

Chaput, J. F., Board of Education 
Ill 

Doupe, Ray, Luminous Ceilings Inc., 

Gil, W. T 
Chicago, Ill 

Grennan, R. L., Public 
Illinois, Glencoe, Ill 

Hawk, G. D., Public 
nois, Maywood, Ill 

Henzler, W Public 
Illinois, Maywood, II! 

Hill, H. Public 
Maywood, Ill 

Pekara, Gus, Jr., 


Chicago, 
Chicago, 


Martin & A. Moffet Elec. Co, 


of No 


Service Co 


Service Co. of No. Iii 


of No 


Service Co 


Service Co. of No, Mlinois 

Canning Pekara Chi 
cago, Il 

Sandquist, Oliver, 49 I 

Student Member 

Jasin, J. J. Jr., 
waukee, Wis 


Oak St, Chicago, Il 


Marquette University, Mil 


CLEVELAND SEOTION 
Member 
Allen, C. J., 
Ohio 
Associate Members 
Brun, Johnny Westinghouse 
Cleveland, 
Masters, R. H., The 


General Electric Co., Cleveland, 


Electric Corp, 


Ohio Power Co Canton, 


(Continued, col. 1, page 354A) 
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Supt. Frank D. Lawler, whose School 
Building Committee insisted on the 
most comfortable lighting, reports........ 
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.."We wanted the best lighting available 


“When we built the new Mary P. Hinsdale School, 
our School Building Committee insisted on the best 
and most comfortable lighting available. Westinghouse 
CD's have certainly lived up to those expectations,” 
reports Superintendent Frank D. Lawler, Town of 
Winchester, Winsted, Conn. 

The Westinghouse CD luminaire, with plastic 
shielding, provides a semi-indirect lighting system. 
Installed in continuous rows, as is shown in this class- 
room, the result is an almost glareless system of com- 
fortable lighting. The entire ceiling becomes a part of 
the lighting system; all lamps are completely shielded. 

What's more, the Westinghouse CD makes an 
attractive addition to the classroom. Its design sim- 


And to meet other requirements . . . 


meet quality lighting requirements on limited funds. 
Metal rings shield silvered bow! lamps, eliminat- 
ing glare and shadows. 


you can SURE...i¢ 


Westinghouse 


marcH 1953 


so we installed Westinghouse CD Luminaires 


Low FIRST cost Concentric Ring incandescent luminaires 


plicity fits as a natural part of the background in 
modern interiors. 

The superintendent further reports, “Our teachers 
and the school board are very pleased with the new 
lighting system. Their enthusiasm and that of our 
parents will undoubtedly influence both future con- 
struction and any remodeling of present classrooms.” 

This is one of the best, but not the only method of 
lighting classrooms. Westinghouse has a complete 
line of fluorescent and incandescent luminaires which 
meet modern classroom requirements. For any analy- 
sis of these methods, get B-4556, The ABC Plan for 
School Lighting, Westinghouse Electric Corporation, 
Box 868, Pittsburgh 40, Pennsylvania. }-04340 


CC luminaires mean economy in fluorescent lighting. 
Low in initial cost—low in maintained cost. CC with 
X° louver design meets A.S.A. school standards. 
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|. E.S. National and Local Officers—1952-1953 


Officers and Council 
1952-1953 


President EVERETT M. STRONG, Cornel 
University, Ithaca, N. Y. 

A. MANWARING, Phila 

12246 N slat 


Vice Preavdent 
deiphia Electrical & Mfg. Co., 
St., Philadelphia 21, Pa 

Vice President DUNCAN M. JONES, Curtis 
Lighting Co. of Canada, Ltd, Montreal, 
Que 

Past President 8. G. ULBBEN, Westinghouse 
Electric Cory Hloomfield, N. J 

Paat President WALTER STURKOCK, Gen 
eral Electric Co., Nela Park, Cleveland, Ohio 

General Secretary KELLER, Holophane 
Co Ine, 12 Madison Ave New York, 
N.Y 

Treasurer KIKK M. REID, General Electric 
Co., Cleveland 12, Ohio 


Directors 


G. W. BEALS, The Miller Co 

CHARLES K 
Corp., San Franciseo, Calif 

ROY A PALMER Tower Company 
Charlotte N. 

J. & SCHUCHERT 
litteburgh, 

J. Fo WHITEHEAD, JR. Day Brite Lighting 
Corp, St. Louis, Mo 

F.C. WINKLER, Westinghouse Electric Corp 
Cleveland, Ohio 


Meriden, Conn 


LONG, Westinghouse Electrix 


Duquesne Light Co 


Regional Vice-Presidents 


Canadian Region F. LABEY 
Electric Co. Montreal, Que 

Rast Central Region PAUL H HILDE 
BRAND, Pennsylvania Power & Light Co., 
Allentown, I’a 


Northern 


tireat Lakes Regio ‘ rwiCcHELL 
Rochester Gas & + Corp., Rochester, 
N.Y 

Inter Mountain Region HAROLD T. RAN 
KIN, Publie Service Co. of Colorado, Den 
ver. Colo 

Midwestern Region L. B. PAIST, Northern 

Minneapolis, Minn 
GEORGE J, TAYLOR, 

New York, N. Y. 

Pacifie Northwest Region WALTER J. LIND 
Canadian General Electric Co., Ltd, Van 
couver, B.C 

Southern Region R 
Louisiana lower & Light Co 
La 

South Pacifie Coast Region—L. A. HOBBS, 
Smoot Holman Company, Inglewood, Calif 

Southwestern Region — W E FOLSOM, 
Dallas Power & Light Company, Dallas 
Texas 


States ower Co 
Northeastern Region 
Day Brite Lighting Ine., 


CRCIL PASLAY, 
New Orleans 


Section and Chapter Officers 
1952-1953 


Alabama Chapter — Southern Region 


Chairman 
Handles 
Street 


WALTON r REEVES Moore 
Iiardware Co Inc., 27 8S. 20th 
Birmingham 2 Ala 
SHOOK, General Ele 
trie Co, 72 Comer Hide. 
Ala 


Hirminghan 


Alamo Chapter — Southwestern Region 

Chairman I 8S. RICHARDSON, Electrical 
Distributing Co., 102 W. Josephine St., San 
Antonio, Texa 

Secretary FLOYD A. COVINGTON, JR 
Floyd A. Covington Co., 130 Adrian St, San 
Antonio, Texas, 


Ss Vational and Local Office rs 


Arizona Chapter — 

Inter-Mountain Region 

Chairman— J.D. WHITNELL, Central Arizona 
Light & Power Co., P.O. Box 2591, Phoenix 
Aru 

Secretary Pr. G. YOUNG, 

lane, Phoenix. Ariz, 


Lynne 


British Columbia Section — 

Pacific Northwest Region 

Chairman PAUL DONNELLY Northern 
Electric Co. 150 Robson St, Van 
couver, C 

Secretary Db. 8. GORDON, British Columbia 
Electric Railway Co. Ltd., 570 Dunsmuir 
St.. Vancouver, B. C 


Capital Section — East Central Region 


ESTABROOK, Anderson & 
Fillmore St., Ar 


Chairman —¢ 
Estabrook, Inc., 1021 N. 
lington 1, Va 

Secretary — DOROTHY NICKERSON, U. 8S 
Dept. of Agriculture, Cotton Branch, Wash 
ington 25, D. C 


Carolinas Section — Southern Region 

Chairman HAMILTON COREY Graybar 
Electric Co., Inc., 120 Morehead 5t.. 
Charlotte 1, 

Secretary G. WILKINSON, P. O. Box 
1309, Charlette 1, N. 


Central Illinois Chapter — 

Midwestern Region 

Chairman H. RAHE, Westinghouse Elec 
tric Supply Co., 1800 N, Adams St, Peoria 
i 

Secretary J. W. REGAN-—St. Francis Hospi 
tal, Peoria, 


Central New York Section — 

Great Lakes Region 

Chairman WARKREN Hi. LAWRENCE, 
Giould Farmer Co. Inc, 1020 W. Genesee 
Syracuse 1, N. Y. 

Secretary — ROBERT HH. GOODMAN, Creuse 
Hinds Co., Wolf & 7th North Sts., Syracuse 


Chicago Section — Midwestern Region 

Chairman WILLIAM A. WEIBEL, Curtis 
Lighting Inc., 61535 W. 65th St., Chicago 
a, 

Secretary 
wealth Edison Co., 2233 8. 
Chicago 8, IN. 


Cleveland Section — Great Lakes Region 

Chairman — D. W. ROWTEN, Westinghouse 
Electric Corp., 1216 W. 58th St., Cleveland, 
thio 

Secretary — ROBERT MORRIS, General Ele« 

Nela Park, Cleveland 12, Ohio 


-ARTHUR P. LARSON, Common 
Throop St., 


trie Co., 


Connecticut Section — Northeastern Region 

Chairman — FRANCIS CLARK, Francis Clark 
Services Ltg., 63 Bank St., Waterbury 18, 
Conn 

Secretary — RAYMOND O, MILLS, Connecti 
eut Light & Power Co. Leavenworth & 
Center Waterbury, Conn 


Cornhusker Chapter — Midwestern Region 

Chairman — E. BE. SCHWALM, Omaha Public 
Power District, Omaha, Nebr. 

Secretary — R. W. GIBB, Omaha 
Power District, Omaha, Nebr 


Public 


Eastern New York Chapter — 

Northeastern Region 

Chairman ——C. WALDRON, Niagara Mo 
hawk Power Corp., 126 State St., Albany, 
N. ¥ 

Secretary — MATTHEW J. VITARTAS. West- 

inghouse Electric Corp., 456 W. Peal St., 


Albany, N. Y 


Eastern Pennsylvania Section — 

East Central Region 

Chairman W. HALTEMAN, Pennsylvania 
ower & Light Co., 534 Main St., Bethle 
hem, Pa, 


1952-19534 


Secretary —V A KINSEY, 
Edison Co., 412 Washington St, 
Pa. 


Metropolitan 
Reading, 


Florida Chapter — Southern Region 

Chairman—C, FE. MCCORMICK, 2910 Villa 
Kosa Park, Tampa, Florida 

Necretary FRANK A. WOODHEAD, 4606 
Fairway Drive, Tampa, Florida. 


Georgia Section — Southern Region 

Chairman—J. DIXON MITCHELL, JR., West 
inghouse Electri Corp., 2260 Peachtree 
Industrial Bivd., Chamblee, Ga. 

Secretary—-J. MeCOMACK, 129 Inter 
locken Dr. N. W., Atlanta, Ga 


Hamilton Ontario Chapter — 

Canadian Region 

Chairman F. DAVIS, Northern Electric 
Co, Ltd., 157 Main St., E. Hamilton, Ont 

Secretary — F. W. NEW, Walker and Associ 
ates Ltd, 162 King William St., Hamilton, 
nt. 


Heart of America Section — 

Midwestern Region 

WILLARD L. STIERS, 4509 W 
Prairie Village 15, Kans 
GORDON McDONALD, Gray 
1644 Baltimore, Kan 


Chairman 
Tist St 

Secretary J 
bar Electric Co. Ine., 
sas City, Mo. 


Indiana Chapter — Midwestern Region 

Chairmean—SAM FE. JENKINS Allen & 
Kelley, 435 Architects & Builders Bldg., 
Indianapolis 4, Ind. 

Secretary RALPH CROCKETT, General 
Electric Co., 1115 Circle Tower, Indianap 
olis 4, Ind. 


Inland Empire Chapter — 

Pacific Northwest Region 

Chairman—W. A. NEWMAN Washington 
Water Power Co., P.O, Drawer 1445, Spo 
kane 10, Wash 

Secretary —-GEORGE MORRISON, Washing 
ton Water Power Co., P.O. Drawer 1445, 
Spokane, Wash. 


lowa Section — Midwestern Region 

JAMES H HULL Day Brite 
Lighting Ine 1:00 47th St Des Moines, 
Ta. 

Secretary — J. CHARLES YOUNG, JR., Iowa 
Electric Light & Power Co., Box 351, Cedar 
Rapids, 


Chairman 


Maritime Chapter — Canadian Region 

Chairman-—-J. C. NICKERSON, Northern 
Electric Co., Ltd., 599 Main St., Moncton, 
N. B. 

Secretary —G. C, ROBINSON, Curtis Light 
ing of Canada, P.O. Box 1064, St. John, 
N. B. 


Maryland Section — East Central Region 

Chairman —- EDMUND 8S. BARRINGTON, 
Westinghouse Electric Corp. 501 St. Paul 
Place, Baltimore 2, Md 

Secretary — GEORGE F,. WALTER, General 
Electric Co., 1403 Court Square Bidg., Bal 
timore 2, Md. 


Mexico Chapter 

Chairman ANTONTO CARBAJAL, Insurgen 
tes 367, Mexico City 11, D. F.. Mexico 

MANUEL SAENZ DE CAMARA, 

Mexico 


Necretary 
IIluminacion Planedada 8S. de R. L., 
City, Mexico 


Michigan Section — Great Lakes Region 

Chairman — LESLIE PD. LYON, Consumers 
Power Co., 212 W. Michigan Ave., Jackson, 
Mich. 

Secretary —-JOHN T. PARKS, Holophane 
Co., Inc., 1160 Seward St., Detroit, Mich. 
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Collins Avenve, Miomi Beach the “Miracle Mile” 


Man-made magic of Miami—with modern Pemco street lighting 
fixtures to brighten the night scene. Note in the daytime photo, 
please, the graceful, cleancut design of these luminaires. This new 
installation, numbering over 700 lights, is another example of suc- 
cessful teamwork between local government experts and Pemco's 
Engineering Department. We'll be glad to assist in the planning 
of your project! Write for our Lighting Catalogue! 


PHILADELPHIA ELEecTRiCAL & Mero. Co. 
1200 N. 31st STREET, PHILADELPHIA 21, PA. 


STREET LIGHTING DIVISION 
— 


America's Pioneer Street Lighting Manufacturer Offices in Principal Cities 


Side of top opening hood, 
reflector and glawwore 
readily interchangeable to 
meet voned needs 
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THE PROBLEM: 


how fo get comfortable 
and effective lighting in a 


low ceiling room 


THE SOLUTION: 


a Wakefield Ceiling 


When the Philadelphia Branch of the Howard P. 
Foley Company, electrical contracting company 
with branches coast to coast, needed more office 
space it modernized an existing garage to serve as 
the office of Vice President 5. M. Cameron. 


The problem of how to get comfortable and effec- 
tive illumination in a low ceiling room was solved 
by installing a Wakefield luminous ceiling. Walls 
of striated plywood, painted light gray, and furni- 
ture with light green covering, add to the pleasant 
appearance of the office and simplify the visual 
tasks. 


THE F.W.WAKEFIELD BRASS COMPANY Vermilion, O. 


—— ome ALL Lighting 


gat 


Edwin H. Henrie of the Howard P. Foley Com- 
pany and a lighting specialist from the local 
power company, collaborated in engineering the 
lighting specifications. Mr. Henrie reported the 
following results after the lighting system had 
been in operation for two months: 


3. 
4a. 


5. 


It proved very satisfactory to the occu- 
pant of the office. 


It ix in step with the trend to increase 
the ratio of area oceupied by lighting 
equipment to the area of the office. 


Direct and reflected glare was minimized. 


It exceeds standards of the Hluminating 
Engineering Society for quantity and 
quality of light. 


It offers a selection of three levels of 
Hlumination without disturbing the rela- 
tively even brightness pattern of ceiling. 
18 fluorescent lamps (¢2 inch T-12) are 
mounted above the Plexiglas diffusers. 
Combinations of lamps of two circuits 
vermit the selection of three different 
revels of illumination: 8 lamps give 50 
footcandles; LOlamps give 65 footcandles; 
all 18 lamps give 115 footeandles. The 
single-lamp channels, using a standard 
cool white fluorescent lamp, are mounted 
18 inches on centers above the Plexiglas. 
The ceiling height is eight feet, ten inches, 


THE WAKERIELO CEUNG 


ILLUMINATING ENGINEERING 
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Mid-South Chapter — Southern Region 

DR. M. E. BROOM, Southern Col 
lege of Optometry, 865 Washington Ave 
Memphis 5, Tenn 

Secretary—FRED M. NIELL, P.O. Box 388 

Memphis, Tenn. 


Chairman 


Milwaukee Section — Midwestern Region 

Chairman —-F. H. SCHAEFER, Wisconsin 
Electric Power Co., 231 W. Michigan Ave., 
Milwaukee 3, Wis. 

Secretaru HOWARD W. GROSH, West 
inghouse Electric Corp., 538 N. Broadway, 
Milwaukee 2, Wis. 


Mississippi Chapter — Southern Region 

Chairman—A. N. SAXON, Graybar Electric 
Co., Jackson, Miss. 

Secretary — H. Q. PRAY, Mississippi Power 
& Light Co., 144 8. Congress St., Jackson 5, 
Miss. 


Montreal Section — Canadian Region 

Chairman — R. 8. TATE, Canadian Genera! 
Electric Co. Ltd., 1000 Beaver Hall Hill 
Montreal, Que. 

Secretaryv—R. H. SMITH, T. H 
Associates, 1247 Greene Avenne 
Que 


Mother Lode Chapter — 

South Pacific Coast Region 

Chairman — ANDREW LOUARGAND. Divi 
sion of Architecture, State of California, 
1725 23rd St., Sacramento, Calif. 


Smith & 
Montreal 


Secretary — WILLIAM J. FLYNN, Sacra 
mento Municipal Utility District, Sacra 
mento, Calif 


New England Section—Northeastern Region 


Chairman —L. 8. COOKE, General Electric 
Co., 50 High St., Boston 10, Mass 
Secretary-—- H. R. FINNEY, Westinghouse 


Electric Corp., 10 High St., Boston, Mass 


New Mexico Chapter — 

Inter-Mountain Region 

Chairman — STANLEY BAZANT, JR., Public 
Service Co. of New Mexico, 424 W. Central, 
Albuquerque, N. M 

Secretary—MRS. W. O 
307, Los Alamos, N. M 


RHODES, P.O. Box 


New Orleans Section — Southern Region 

Chairman — HARBERT 8S. GREGORY, Greg 
ory & Salisbury, 335 No. Peters St., New 
Orleans, La. 

Secretary— J. M. GENSBURGER, New Or 
leans Public Service, 317 Baronne St., New 
Orleans, La 


New York Section — Northeastern Region 
Chairman — MARSHALL N. WATERMAN, 


Westinghouse Electric Corp., Sloomfield 
N. J. 
Secretary EUGENE M. FAHEY, Public 


Service Electric & Gas Co., 80 Park Place 
Newark 1, N. J. 


Northern California Section — 

South Pacific Coast Region 

Chairman — ROBERT W. THUNEN, Sylvania 
Electric Products Inc., 6450 Hollis St., 
Emeryville, Calif. 

Secretary — JAMES E. BARNES, Pacific Gas 
& Electric Co., 4th & FE. Streets, San Rafael, 
Calif. 


Northwestern Ohio Chapter — 

Great Lakes Region 

Chairman — H. CRESTON 
Owens-Ford Glass Co. 
Toledo 3, Ohio. 

Secretary — MARY E. DODDS, Toledo Edison 
Co., Edison Bidg., Toledo 4, Ohio. 


DONER, Libbey. 
Nicholas Building. 


Ohio Valley Section — Great Lakes Region 
Chairman—R. J. SCHULTE, General Electrix 

Co., 823 Gas & Electric Bldg., Dayton, Ohio 
Secretary EDWARD J. MeCGINNIS, Cin 
cinnati Electrical Association, 1107 Union 
Trust Bldg, Cincinnati 1, Ohie 
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Oklahoma Chapter — Southwestern Region 
Chairman — HAROLD F. MILLER, Sylvania 


Electric Products Inc., 2748 E. 4th St. 
Tulsa 4, Okla. 
Secretary — DALE H. WATT, Watt Plumbing 


Air Conditioning & Electric Co., 528 E. 5th 
St., Tulsa, Okla. 


Oregon Section — Pacific Northwest Region 

Chairman — RAY W. PRESTON, 804 Lewis 
Bidg., Portland 1, Oregon 

Secretary — MARION 8. PRESTWOOD, JR., 
Portland General Electric Co. 621 8S. W 
Alder St., Portland 5, Oregon. 


Ottawa Chapter — Canadian Region 

Chairman — MAJOR G. D. MILLS, 283 Os 
borne Ave., Britannia Heights, Ottawa, Ont 

Secretary — W. E. RENY, Northern Electric 
Co., Ltd., 141 Catharine St., Ottawa, Ont. 


Philadelphia Section — East Central Region 
Chairman — T. W. LAUER, Rumsey Electric 
Co., 1007 Arch St., Philadelphia 7, Pa. 
Secretary — F. R. ADAIR, Westinghouse Elec 
tric Corp., 3001 Walegut St., Philadelphia 4, 

Pa. 


Pittsburgh Section — East Central Region 

Chairman —G. H. MAIZE, Duquesne Light 
Co., 435 6th Ave., Pittsburgh 19, Pa. 

Secretary —- H. D. SILER, Pittaburgh Reflec 
tor Co., 403 Oliver Bidg, Pittsburgh 22, 
Pa. 


Puget Sound Section — 
Pacific Northwest Region 
Chairmen —C. A, SCHEYER, 
Power & Light Co, 101 
Seattle 11, Wash. 
Secretary Ga sp 
Products Inc 
Seattle, Wash 


Puget Sound 
Electric Bldg., 


Electric 
Way 


KING, 
3466 FE 


Sylvania 
Maryland 


Quebec Chapter — Canadian Region 

Chairman—ALEX C. DE LERY, 893 Cardinal 
Rouleau, Quebec, Que 

Secretary—J. D. THERIAULT, Quebec Power 
Company, 229 St. Joseph St., Quebec, P. Q 


Rochester Section — Great Lakes Region 

Chairman N. T. KRIDEL, Rochester Gas 
& Electric Co., 89 East Ave., Rochester 4, 

Secretary —- A. G. ELLEY, Rowe Electric Co. 
255 East Ave., Rochester 4, N.Y 


Rocky Mountain Section — 

Inter-Mountain Region 

Chairman — FERMAN 
Public Service Co. of Colorado, 900 
St., Denver 2, Colo 

Secretary — CARL W. STRAIN, General Elec 
tric Co., 1863 Wazee St., Denver 1, Colo. 


St. Louis Section — Midwestern Region 

Ohairman — LELAND M. WALLACE, JR. 
Westinghouse Electric Corp., 411 N. 7th 
St., St. Louis 1, Mo 

Secretary — GEORGE F. HEROLD, Harry F 
Wilson, 4908 Delmar, St. Louis 8, Mo. 


San Jacinto Section — Southwestern Region 

Chairman —M. L. KENNARD, Gulf Coast 
Electric Supply Co. Inc, 3624 McKinney 
Ave., Houston 3, Texas. 

Secretary — FE. C. OBER, Marlin Associates 
3420 McKinney, Houston 3, Texas 


BISCHOFBERGER, 
15th 


San Jose Chapter — 
South Pacific Coast Region 


WILLIAM ADDISON, Pacific Gas 
86 So. Third St., San Jose 


Chairman 
and Electric Co. 
14, Calif 

Secretary — VERNON H. LIND, 
and Electrie Co., 86 So. Third St 
14, Calif 


Southeast Florida Chapter—Southern Region 
Chairman W. F. HOLTSINGER, Box 157 
Riverside Station, Miami, Fla 
SHELLHORSE, JR., Florida 
25 S. E. 2nd Avenue, 


Pacific Gas 
San Jose 


Secretaru—J. V 
Power & Light Co 
Miami 30, Fla 


LES. National and Local Officers 


Southern California Section — 
South Pacific Coast Region 

ROY E. DAHLIN, Southern Cali 
Lid, P.O. Box 351, Los 


Chairman 
fornia Edison Co 
Angeles 53, Calif. 


Secretary F. EDWIN BLAIR, 8705 Cart 
right St., Pasadena, Calif 

Southern Colorado Chapter — 

Inter-Mountain Region 

Chairman — CHARLES D. BELL, Southern 
Colorado Power Co., 4th & Main Streets, 


Pueblo, Colo. 

Secretary — CARL F. BALSICK, Pueblo Elec 
tric Supply Co. 131 Spring St., Pueblo, 
Cole. 


Southwestern Section — Southwestern Region 
T. KIMERY, Dallas Power & 
1506 Commerce Street, Dallas 


Chairman—W 
Light Co, 
1, Texas 

Secretary—MISS RUTH 
las Power & Light Co. 
Street, Dallas 1, Texas 


Tennessee Valley Section — Southern Region 

Chairman — JOE L. BOOKER, General Ele: 
tric Supply, 128 Sixth Ave. So, Nashville, 
Tenn, 

Secretary—WILLIAM H. RIDLEY, Nashville 
Electric Service, 1204 Church St., Nashville, 
Tenn. 


PATTERSON, Dal 


1506 Commerce 


Toronto Section — Canadian Region 

Chairman F. C. MAYBERRY, Canadian 
National Exhibition Association, Exhibition 
Grounds, Toronto 1, Ont. 

Secretary — G. E. DAVIDSON, Hydro Electric 
Power Comm, 620 University Toron 
to, Ont 


Twin City Section — Midwestern Region 

Chairman — DONALD P. GREENE, Larson 
& McLaren, 1901 Foshay Tower, Minneap 
olis 2, Minn. 

Secretary—LAWRENCE E. JOHNSON, North 
ern States Power Co., 15 8. Fifth St., Min 
neapolis 2, Minn. 

Twin Ports Chapter — Midwest Region 

Chairman—GEORGE SPURBECK, Minnesota 
Power & Light Co., 30 W. Superior, Dulath, 
Minn 

Secretary 
Company 
Minn 

Uteh Chapter — Inter-Mountain Region 

Chairman LEONARD M SLUSSER, 418 
Dooly Bidg., Salt Lake City, Utah 


General Electric 
Bidg.. Duluth 2, 


HANKE 
Fidelity 


OVIN 


Secretary—-DARCIE H. WHITE, Utah Power 
& Light Co. P. O. Box 899, Salt Lake City 
Utah. 


Vancouver Island Chepter — 
Pacific Northwest Region 


Chairman—--KENNETH REID, City Hall, Vie 
toria, B. C., Canada 

Secretary SIDNEY E. JARVIS, Electrical 
Service League of B. C., 1501 Douglas St 


Victoria, B. C., Canada 


Western Michigan Chapter — 

Great Lakes Region 

Chairman——J. A. DEWINTER, J. & G 
man Co, 924 Grandville Avenue, S. W 
Grand Rapids 9, Mich. 

Secretary RONALD ©. LYON 
Power Co., 153 8S. Rose, Kalamazoo, Mich 


Daver 
Consumers 


Western New York Section — 
Great Lakes Region 


Chairman—- WILLIAM A_ BIBER, General 
Electric Co., 535 Washington St., Buffalo 3 

Necretaru JOUN B GOTTARDL Kobertson 
Electric Co. Ine 126 S. Elmwood Ave 
Buffalo 1, N. Y. 


Winnipeg Chapter — Canadian Region 

Chairman—-L. W. MACKENZIE, Canadian 
General Electric Co. Ltd., 265 Notre Dame 
St. Winnipeg, Man 

Secretary —¥. J. COPLAND, F. D. Belton 
Ltd, 401 Avenue Bidg, Winnipeg, Man 
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COMMITTEES 

1952-1953 

All committees are appointed by the President 
upproval of the Council and, except 
terminate at 
each 


aubjert to 
as provided in the Constitution 
the time of the first 


administration, in the month of October. The 


Council meeting 
scope of each committee is indicated 

Strong ex officio member of 
all committees 


President 


STANDING COMMITTEES 


BOARD OF FELLOWS — To evaluate the eligi 
bility of candidates for transfer to the grade of 
Fellow and recommend their election by Coun 
cil 
Chairman, Sylvania Electric 
Products In 60 Boston St, Salem, Mase 
A_ A. rainerd J. Ketch 
Pau! I. Goodell Hf. L. Logan 

G. F. Mudgett 


COUNCIL EXECUTIVE—To conduct the af 
fairs of the Society between Council meetings 
FE. M. Strong, Chairman, Cornell University, 
Franklin Hall, Ithaca, New York 

DM. Jones A. Manwaring 

C Keller KM. 


Lowry, 


PINANCE — To direct supervision of the finan 
celal affairs of the Society, present annual report 
on ite financial condition and make recommen 
dations to Council as to investments of money 
and upon all specific 
M N Waterman, Chairman 
Klectrice Corp Hloomfield, No J 
Booth K Reid, ex officio 


G. J. Taylor 


GENERAL BOARD OF FX AMINERS — valuate 
the elimihility of 
transfer to the 


appropriations 
Westinghouse 


spplicants for admission to 


membership or crade of Mem 
ber and submit to Council their nominees for 
elections to the grade of Member Emeritus 
Clifford Miller, Chairman, Consolidated Edison 
Co. of N. ¥. Ine., 4 Irving Place, New York, 
N. 


T. O. Jergensen R. R. Wylie 


MEDAL AWARD—To consider qualifications of 
eandidates for 1.E.S. Medal; submit recommen 
dations to Council and prepare citation for the 
award 

Howard L. Wright, Chairman, Curtis Lighting 
of Canada, Lid, 195 Wicksteed Ave, Leaside 
Toronto, Ont 

Hrown, Jr 8. G. Hibben 

Crittenden M. Luckiesh 

©. Goddard Cc. O. Martin 

G Hardacre Walter Sturrock 


PAPERS — To procure, review and approve all 
technical papers and discussions thereof, for 
presentation National Conferences of 
the Society 

R. M. Zabel, Chairman, Westinghouse Electrix 
Corp., Bloomfield, N. J 

L. E Vice Chairman, National Bu 
reau of Standards, Washington, D. C 

J. Buttolph Laupp 

©. L. Cottrell W. P. Lowell, Jr 
George Gilleard G. A. Trosper 

F. Greene H. Wright 


before 


Barbrow 


PUBLICATIONS — To be 


procurement, review and approval of all mate 
rial for the publications of the Society other 


responsible for the 


than technical papers approved by the Papers 
Committee for presentation at National Confer 
ences of the Society and their discussions and 
committee reports, for which it will have publi 
cation responsibility only. Shall also be respon 
sible for the editing. printing and 
management of the publications of the Society 


business 


Curtis Lighting Co. of 
Montreal, 


ID. M. Jones, Chairman 
Canada, 991 St 
Quebec, Canada 

J. 8. Schuchert 


Antoine St., 


R. M. Zabel 


Sub-Committee on Sales 

J. S&S. Schachert, Chairman 
435 Pittsburgh, Pa 
Sub-Committee on Editorial Content 

K. M. Zabel, Chairman, Westinghouse Electri 
Corp., Bloomfield, N 

L. E Vice Chairman, National Bu 
reau of Standards, Washington, D. C 

L.. J. Buttolph F. Greene 

C_L, Cottrell P. Lowell, Jr 

Hedley Davidson A. Trosper 

George Gilleard L. Wright 
Sub-Committee on Technical Data Sheets 

Erie H. Church, Chairman, Benjamin Electric 
Mfg. Co, Des Plaines, Ill 

G. T. Anderson Eve Freyer 

©, L. Crouch Ruby Redford 


Section and Chapter Representatives: 


Duquesne Light 


Sixth Ave, 


Barbrow 


Gieorge Hutt 
Robert Jones 
Robert J. Kuzell 
Bakeman Ht. G. Locke 

P. Beazley Byron Lyth 

Broom J MeCracken 

lL. Buekley Paul FE. Miller 
Kurnard Frank Moos 
Campagnola FM. Neal 
G Caplan lL. A. Niemeyer 
A. Chauvin JE. Parker 

M. Coffey W. KR. Robison 
Richard Rockwood 
H. Rodman 
R.S. Rogge 


Anderson 
G. T. Anderson, Jr 
Hi. Bailey 


Howard Cummings 
R. Davies 

John B. Deck, Jr 
Thomas Dickson Delbert W. Shirley 
T Duatin Simpsen, Jr 
George Earl Fimer H. Smith 

B. WG. Theisner 
Walter Faber J.D. Theriault 

Falk A. T Tiedemann 

Hi. K. Flint J Wade 

Alee Godfrey H. John Ward 

lL. V. Hadsell Leigh Watkins ITI 
T RO Halsey Watt 

W. F. Holtsinger Wheatley 
J.T. Hornsby J. Welch 

Hl. A. Hutchinson T. J. Nood 


Subcommittee on Home Lighting Data Sheet« 
Aileen Page. Chairman, General Electric Co, 
Nela Park, Cleveland, Ohio 
Marion Amsbary Emma Koch 
Edith Buchholtz Kuth Morris 
Melrose Franklin Jan Keynolds 
Marie Gorman Kuth Schmoll 
Blanch Waggener 


GENERAL COMMITTEES 


ADVANCE PLANNING—To study the operation, 


activities, membership 
classifications and structure with a 
view of its immediate and long range objex 
tives and to make recommendations to Council 
C. Keller, Chairman, Holophane Co., Inc., 
142 Madison Ave., New York, N. ¥ 

K. L. Biesele, Jr. J. E. Mueller 

Goddard J. F. Whitehead, Jr. 


ADVISORY BOARD ON COMMITTEE PERSON. 
NEL — To examine the organization, accom 
plishments, and assignments of comnittees and 
prepare not later than June Ist of each year a 
proposed list of committees and personnel! 

A i Manwaring Philadelphia 
Electrical & Mfg. Co bist St.. Phila 
delphia, Ia 

Crouch A. Hinekley 

H. Goddard M. Jones 

S.G. Hibben ©. C. Keller 


publication 
financial 


program 


Chairman 
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Committee Personnel for 1952-1958 


COMMITTEES 


BOARD OF NOMINATION—To prepare 4 
nomination ticket containing the names of 
those who are deemed best suited to serve as 
officers and directors in positions to be filled 
at the ensuing election 

©. H. Goddard, Chairman, Sylvania Electric 
Products Inc., 60 Boston St., Salem, Mass 
SG. Hibben Walter Sturrock 


(With Section Representatives) 


CONSTITUTION AND BY-LAWS —To prepare 
for Council amendments to the Constitution 
and By Laws as required, and to develop rules 
of procedure for the operation of the Society 
Walter Sturrock, Chairman, General Electric 
Company, Nela Park, Cleveland, Ohio 

G. W. Beals Myrtle Fahsbender 

G. Dean G. K. Hardacre 


COORDINATING COMMITTEE FOR DEFENSE— 
To contact various Government Agencies con- 
cerned with National Security suggesting co- 
operation and participation in specific projects 
as an aid to solution of their problems. Recom 
mending the placement of lighting study proj- 
ects in present committees or the appointment 
of study project cemmittees to the Society 
President and to expedite such study projects 
and guide accepted reports into proper Govern- 
ment channels 

G. D. Mills, Co Chairman, Department of Na 
tional Defense, New Army Bldg, Ottawa, Ont. 
A. F. Wakefield, CoChairman, The F. W. 
Wakefield Brass Co., Vermilion, Ohio 

J._W. Bateman 8. L. Drumm 

H. R. Blackwell K. M. Reid 

©. P. Cleaver John S. Walsh 

Cc. L, Crouch M. N. Waterman 


SubCommittee on Artificial Moonlight Project 
L. M. N. Bach, Chairman, Tulane University 
ot Louisiana, P. O. Station 20, New Orleana, 
La. 

J. A. Bartelt 

Hi. R. Blackwell 
8. Q. Duntley 
Task Committee *10—Wartime Conservation 
in Lighting Systems 

Cc. E. Weitz, Chairman, General Electric Com 
pany, Cleveland, Ohio. 


Mason Guillory 
Robert Long 
C. J. Sperry 


HISTORICAL — To assemble and make avail- 
able Jor current reference and to prepare in 
suitable and durable form for posterity, such 
historical facts, printed memorabilia, photo- 
graphs, voice records, museum specimens and 
allied items as may be judged worthy of com 
posing a continuing digest of the record of the 
Society's history. 
S. G. Hibben, Chairman, Westinghouse Electric 
Bloomfield, N. J 
R. B. Burton, Sr. L. H. Graves 
Julius Daniels V. Lansingh 
Leo Dolkart Mrs. W. F. Little 

Stickney 


orp. 


LIGHTING SERVICE —To stimulate the dis 
cussion and practical application of lighting 
recommendations, standards, test procedures 
and other technical and scientific data devel- 
oped by the Society to regional and local com- 
mittees and to conduct a Lighting Service 
Forum in connection with the National Tech- 
nical Conference 

L. E. Tayler, Chairman, Detroit Edison Com- 
pany, 2000 Second Avenue, Detroit, Mich 
Hildebrand J. S. Schuchert 

RK. A. Palmer F.C. Winkler 


LOCAL ACTIVITIES — To coordinate regional 
and local activities with the national program 
of the Society, assist Section and Chapter 
officers with local operating problems, conduct 

(Continued on page 25A) 
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el lighting is now | 
The 1616-fr, twin bord Sen 
California, ‘represents one of the finest specialized lighting _ 
_ jobs in the country. Meeting growing traffic demands, over 500 fully en- 
closed, plastic shielded Sunbeam lighting fixtures were installed pro- 
viding scientifically planned illumination. Without glare or shadows, 
_ the visual environment within the tunnels is properly balanced to render 
_ maximum driving safety. Lighting intensities are controlled for either” 
_ daytime or nighttime conditions. Even the combination. of matte 
glazed yellow tile was chosen. as a factor in illumination. 
Sunbeam's 2203-72 fixtures are engineered jin 
_ lighting efficiency under rugged conditions such as tunnels, swim pools — 
and outdoor service. areas. These units are sturdily constructed gnd 
_ thoroughly sealed to resist dust, fumes, moisture and detergent water 
sprays from:maintenance trucks. The streamlined diffusing covers are 
clear, ribbed acrylic plastic, strengthened by extruded alu m rails. — 
__ If your lighting prdlem concerns tunnel, tallation 
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the Wallhox Dimmer 


FOR MOUNTING INTO A WALL 


Now, it is possible to choose the light just right for every occasion, 
activity, mood and atmosphere. 


The WALLBOX Dimmer replaces the ordinary wallswitch to provide 
complete lighting control from darkness to full brightness. By simply 
turning the knob, the desired amount of light is selected. A child can 
operate it. Since it is a transformer, operation is cool and economical. 
It controls by converting watts — unlike hot resistance type controls that 
waste wattage. It is safe with fuse and thermal overload protectors. 


as the wallswitch in a 

wall . . . easily wired 
STORES into the circuit. 
OFFICES 
COCKTAIL LOUNGES 
RESTAURANTS 
HOTEL LOBBIES 
HOTEL ROOMS 


rue SUPERIOR ELECTRIC co. 


THEATRES 
CHURCHES BRISTOL, CONWECTICUT 


LODGES 5033 DEMERS AVENUE, BRISTOL, CONN. 


CLUBS 
HOSPITALS © POWERSTAT VARIABLE TRANSFORMERS © POWERSTAT LIGHT DIMMING EQUIPMENT 


and © STABILINE AUTOMATIC VOLTAGE REGULATORS — + VARICELL D-C POWER SUPPLIES 
HOMES * VOLTBOX A-C POWER SUPPLIES + SUPERIOR 5-WAY BINDING POSTS 


Bulletin DIOS2WBT — for technical information 
Bulletin D253WBC — for general information 


ILLUMINATING ENGINEERING 


. 
th, light fre 
Use in place of ordinary 
lights up to 360 watts 
ey 
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Local Activities Conferences, prepare plans to 
give members a better understanding of the 
Society, review applications for the establish- 
ment of new Sections and Chapters and recom- 
mend the appointment of local representatives. 
Duncan M. Jones, Chairman, Curtis-Lighting 
Co. of Canada. Ltd, 991 St. Antoine St. 
Montreal, Quebec, Canada 

W. E. Folsom L. B. Paist 

P. H. Hildebrand R. C. Paslay 

L. A. Hobbs H. T. Rankin 

F. P. Labey G. J. Taylor 

W. J. Lind L. C. Twichell 


MEMBERSHIP — To develop plans and super- 
vise the operation of the individusl member- 
ship campaign in the Boeiety. 

R. G. Slauer, Chairman, Sylvania Electric 
Products Inc., 60 Boston St., Salem, Maas. 
Section and Chapter Representatives 

George B. Almy Henry Lushington 
John M. Asher R. W. Lyon 

William Benndort Romeo Martineau 
Frank Biallas W. A. Mize 

Stanley Blois K. W. Moore 

T. J. Bjorge E. E. Norwood 

Fred A. Brewer W. F.C. Nottelman 

H. Chippendale, Jr. R. L. O'Donovan 
Lloyd W. Crotser Merrill Pearson 

A. E. Danes H. J. Poehling 

B. M. DeLong Merle A. Potter 

A. DeEspenzsa W. Powell 

H. P. Earley B. J. Prideaux 

J.H. Ferguson Arthur Principe 

J. F. Fletcher Bert G. Roughton 

Joe W. Fowler A. B. Rowold 

Al Fox Frank R. Sandy 
Martin D. Gendry A. V. Schafer 

Locke Goode F.C. Scharr 

Ewart M. Haacke Charles Selby 

A. 8. Harris P. W. Bmith 

Paul P. Harrison George H. Smith 

R. G. Hepworth William J. Speckerman 
T. J. Hopkins H. H. 8t. Pierre 

Hugh 8. James F. T. Tillemans 

James R. Jones William H. Tometich 
Bernard A. Koller A.D. Wallace 

PF. L. Knudsen Larry Vaeghn 

W. A. Lampinen D. Mack Woodside 
Howard Long H. Young 


NATIONAL TRBCHNICAL OONFERENCE — To 
supervise the 1958 Teehnical Conferenee, select 
the time and place for the 1955 Technical Con- 
ference and act as a depository of invitations 
for fature conferences; study and report to 
Couneil the possibility of holding periodically 
a natiosally sponsored technical conference for 
the Pacific Const Zone. 

Hoyt P. Steele, Chairman, Benjamin Flectrie 
Mfe. Co.. Des Pisines, Ill. 

Cc. L. Amick Cc. C. Keller 

G. F. Dean Lee ©. Tayler 

J. O. Forbes G. J. Taylor 

R. F. Hartenstein A. 8. Turner, Jr. 

P. H. Hildebrand M.N. Waterman 

A. D. Hinckley R. M. Zabel 

Conf. 4. te 

Cc. C. Keller, Chairman, Holophane Co. Inc.. 
342 Madison Ave., New York, N. Y. 

D. H. Baker W. G. Morrison 

Carroll O'Shea 

Edward Rambusch 

Jan Reynolds 

E. H. Salter 

G. J. Taylor 


B. C. Cooper 
Stuart Goodwillie 
L. H. Graves Matthew Veeck 
A. D. Hinckley M. N. Waterman 


PROCEDURES AND POLICIES — Analyze for 
Council current precedures and policies and 
make recommendations. 

©. H. Goddard, Chairman, Sylvania Electrix 
Products Inc., 1740 Broadway, New York 
N.Y. 

G. W. Beals 
G. 8. Evans 


B. J. Jensen 

Walter Sturrock 
F. C. Winkler 
PUBLIC RELATIONS AND INFORMATION — 
To prepare and disseminate information about 
the activities, accomplishments, programs, ob 
jectives and policies of the Society and about 
the place of illuminating engineering in mod- 
ern society: to formulate and submit public 
relations policies and plans for the Society 
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J. 8S. Schuchert, Chairman, 
Company, 435 Sixth Avenue, 
Pa. 

B. C, Cooper 

H. H. Green 

A. W. Hooper 
James Krieger 
L. P. Labey 

R. A. Palmer 
Herbert Plishker 


Duquesne Light 
Pittsburgh 19, 


John Ronayne 
G. B. Roscoe 
Morris Sacks 
Cc. C. Shotwell 
K. G. Slauer 

A. F. Waketield 
8. B. Williams 


Section and Chapter Representatives 

Karl Aik William Huntley 
J. A. Banton Lester A. Johnson 
Stanley Bazant W. 8. Kolb 
William L. Bilka Rita Smith Kuzell 
F. G. Bowie E. L. MacElmon 
Donald R. Brown Bernard L. Marcoux 
R. W. Brown F. McDonnell 
W.C. Brown James T. Meletio 
W. B. Campbell Lee Minor 

Brooks Chassaing Karl J. Norris 
Roy Conrad Mark D. Pelton 
Bard Coataworth Blair E. Plowman 
R. A. Coradeschi William T. Quinsler 
L. T. Cronkite J. B. Proctor 

Hf. Y. Crounse Herman C. Radue 
William Cyr J. H. Rich 

8S. P. Darger William H. Ridley 
Db. F. Davis F. J. Rohring 
Mitchell Davis A. R. Schubert 
James F. Finn George Segal 

E. R. Fletcher C. E. Sparrow, Jr 
G. G, Fletcher M. K. Strang 

R. H. Hamilton W. G. Sutton 
Joseph Heald M. C. Trueman 
Harley Hill George A. Watters 
K. E. Hollingsworth A. F. Weers 


RESIDENCE LIGHTING FORUMS—To reactivate 
and expand residence lighting forums, suggest 
programs for meetings, revise Guide for Resi 
dence Lighting Forums, and conduct a Na 
tional Residence Lighting Forum Conference 
in connection with the National Technical Con 
ference. 
Edith Buchholts, Chairman, 
Electric Corp., Bloomfield, N. J. 
Marion Amsbary May Love Gale 
Nina Faye Bonner Katharine Goodall! 
Lillian Eddy Caroline E. Horn 
Lois Fetherstone Priscilla Presbrey 
Jan 8. Reynolds 


Westinghouse 


SUSTAINING MEMBERSHIP — To obtain addi 
tional Sustaining Members. 

C. C. Shotwell, Chairman, Philadelphia Elec- 
tric Co.. 1000 Chestnut St., Philadelphia, Pa. 
E. H. Church, Vice-Chairman, Benjamin Elec 
tric Mfg. Co., Des Plaines, Ill 

R. F. Hartenstein Charles R. Long 

George Hooks W.C. Mutchler 


Section and Chapter Representatives 
8. L. Baker E. W. Hubbs 
James P. Boyden, Jr. J. A. Jennings 
Cecil H. Branham H. C. Jones, Jr 
R. J. Breitenstein Grant R. Kelley 
J.J. Burns M. E. Lee 
D. B. Clark Cc. O. Martin 
E. F. Coleman Donald M. McGovern 
Charles E. Corrigan, Jr. W. C. Mutchler 
Gordon E. Daniels E. M. Nesvig 
G. F. Dean J.C. Nickerson 
John S. Ecclestone James F. Orr 
George H. Fay Roy A. Palmer 
George G. Fletcher T. M. Salisbury 
Hillard Francis Harvey G. Sams 
Nela Fugelsang G. E. Sarault 
H. A. Gardner R. G. Beott 
W.H. Garrett, Jr Maury Sifford 
R. C. Graham Gene Smith 
FE. A. Hawkins, Jr A.W. J. Smith 
Thomas E. Hearn A. D. Swanson 
H. R. Heitzman J. Thomas 
W.C. Hird C. Twichell 
Roy Holmquist H. B. Vincent 
George Hooks G. M. Whittaker 
Glenn 8S. Young 


TASK COMMITTEES 

JOINT PUBLIC HEALTH SERVICE 
—To outline a method of making a survey of 
the visual factors of the working environment 
and the workers vision and evaluating the 
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findings im terms of visual comfort and effec 
tiveness and eye health 

J. F. Parsons, Chairman, 
Power Corp., Electric 
8. 8. Benson, Jr. 

Mrs. Tula Brocard 

L. J. Cahill 


Niagara Mohawk 
Building, Buffalo, N. Y 
George Clayton 
Neai Jacobus 
Arthur L. Koven 
R. P. Teele 

LIGHTS DIAMOND JUBILEE—1954 
R. F. Hartenstein, Chairman, Ohio Kdison Co., 

Akron, Ohio 
M. Cutler 
Harry Grattan, Jr 


A_S. Turner, Jr 
James J. Tynan 


SFARCHLIGHT—To study the design and ap 
plication of searchlights and to report thereon 
J. A. Bartelt, Chairman. Engineering Re 
search and Development Laboratories, Port 
Belvoir, Va 
Ernest Boghosian Lateil Genareo 
A. H. Clarke Arthur Hatch 
Capt. Claude H. Orr W. Lorier 
Walter Fisher Peter Mole 

T. Projector 


TRUSTEES, L.E.S. HEADQUARTERS 

RETIREMENT PENSION PLAN 

Walter Sturrock, Chairman, General 

Co., Nela Park, Cleveland, Ohio 

S. G. Hibben Kirk M. Reid 
Marshall N. Waterman 


TECHNICAL COMMITTEES 


AVIATION LIGHTING — To study the applica- 
tion of light and lighting to the spaces and 
functions involved in the operation of aircraft. 
R. C. Blatt, Chairman, McGraw-Hill Publish. 
ing Co., 330 W. 42nd St., New York, N. Y. 
D. C, Miller, Vice-Chairman Secretary, General 
Electric Co., Nela Park, Cleveland, Ohio. 
James F. Angier A. L. Lewis 
F.C. Ashe D. 8. Little 
J. 8. Bartow R. E. Madigan 
H. R. Blackwell N.H. MeIntyre 
Frank B. Brady W. E. K. Middleton 
F.C. Breckenridge Lewis B. Moore 
A. H. Clarke RK. G. Nordquist 
G. K. Clement H. J.C. Pearson 
D. 1. Coggins W. A. Pennow 
Harry A. Cramer T. H. Projector 
Roy E. Dablin V. J. Roper 
Irving Fagin R. A. Rugge 
W. C. Fisher L. C. Simpsoa 
Kart Franck R. J. Stefany 
Paul H. Greenlee L. C. Vipond 
J.D. Hall Martie Warskow 
John P. Hoxie J. P. Wilson 
G, M. Kevern A. B. Winters 
hxecutive Sub-Committee 
R. C. Blatt, Chairman, McGraw Hill Publish- 
ing Co., 330 W. 42nd St., New York, N. Y. 
I), ©. Miller, Vice-Chairman and Secretary, 
Gieneral Electric Co, Cleveland, Ohio. 
J.P. Angier H. N. McIntyre 
F.C. Ashe Moore 
F.C. Breckenridge H. J. Cory Pearson 
Hf. A. Cramer V. J. Roper 
W. C. Fisher LC. Vipond 
R. E. Madigan M. A. Warskow 
SubCemmitier on Aircraft Lighting 
Hi. A. Cramer, Chairman, Glen L. Martin Co., 
Baltimore, Md 

* B. Brady K. Laufer 

F. Fagin D.C. Miller 

D. Ferrara 8. Milliken 

Fisher TH. Projector 

Greenlee 8S. L. Rich 

i M. Kevern R. J. Stefany 
Krantz T. Twist 
SubCommittee on Airport Lighting 
L. C. Vipend, Chairman, Chief Lighting 
Branch, Civil Aeronautica Administration, De- 
partment of Gommerce, Washington 25, D. C 
A. Clarke A. Hemelt 
E. Dahlin GM. Kevern 
Hall R. Madigan 

W. A. Pennow 
Sub-Committee on Approach Lighting 
J. F. Angier, Chairman, Civil Aeronautics Ad 
ministration, Washington, D. C 
F. B. Brady A. Douglas 
F.C. Breckenridge A L. Lewis 
G. K. Clement Pearson 
Simpeon 


Flectrie 
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Sub-Committee on Aviation Lamps 
Chairman, General Llectri 
Park, Cleveland, Ohio 
Angier M. hevern 
it Cramer M. K. Laufer 
W. ©. Fisher Ib. ©. Miller 
K. J. Stefany 


J. Koper 


Sub‘ ommittee on Definitions and Terms 
J. F. Angier, Chairman, Civil Aeronautics 
ministration, Washington, D. C 
FC. Ashe Kaymond J 
RK. Blatt J Wilson 


Stefany 


Sub-Committee on Papers 

K. KE. Madigan, Chairman, Line Material Con 
pany, 700 West Michigan St Milwaukee, Wis 
K. Blatt ©. Miller 
Sub-Committee on Program and Publicity 

K. ¢ Hiatt, Chairman, Electrical World, 330 
W. 42nd Street, New York, N. ¥ 


Subdommitter on Research 
PF. ¢ Ashe, Chairman, Kopp Glass Company 
Nwisevale, Pa 

kK. ©, Blatt be 
«©. A. Douglas C 


Miller 
Vipond 


SubtCommittee on Taxiway Lighting 
M. A. Warskow, Chairman, Airport Engineer 
ing Division, The Port of New York Authority 
111 Avenue, New York 11, N 
F.¢. Ashe Ht. A. Hemelt 
Fi. Brady J. Hoxie 
G. K. Clement A. L. Lewis 

Hf, J.C. Pearson 
LIGHTING FOR—To ap 


CIVIL DEFENSE, 


praise and report on special lighting problems 


connected with emergency military operations 
that directly involve civilian defense and pro 
such as equipment for bomb shelters, 
vehicular lighting, mobile 
lighting facilities for use in 
bombed areas, and emergency lighting devices 
and visual aids to movement in the event of 


tertion 
special street and 


self contained 


power failure 

J. Sehrenk 
Commission i74 
Mich 

J. W Co Chairman 
eral Electric Co., Ltd., 165 

Canada 


Lighting 
Detroit, 


Co Chairman, Public 
Atwater E., 


Canadian Gen- 
Dufferin St., To- 


Bateman 


rentea. tint 
Viee Chairman, Potomac 
10th & E Sts., N. W., 


Grattan, Jr., 
Vleectric 
Washington, D.C 

J S. Walsh, Secretary 

T. Birt Nickerson 
Rn WK. Brown, Jr Kirk M. Reid 
K. Hollingsworth R. G. Seott 
Little T. Shepherd 
Ga. Mills H. Stafford 


Power Co 


Lighting Advisors for the Fast Coast 

J. ©. Forbes, Chairman, General Electric Co., 
Nela Park, Cleveland, Ohio 

Paul Manchester, Vice-Chairman, Blackstone 
Vahey Gas & Electric Co., 55 High St., Paw 
tucket, R. I 
T. Diggs 
8. L. Drumm 
M. Hoot 


Roy A. Palmer 
Ray Teele 
Frank Wyatt 


Lighting Advisors for the West Coast 

I) M. Finch, Chairman, University of Cali 
fornia, Dept. of Electrical Engineering, Berke 
ley, Calif 
Leland i 
K. B. Hollingsworth 


Brown Lundell 
T. H. Shepherd 


COLOR AND ILLUMINATION — To study, eval- 
uate and report on the effect of color in rela 
tion to the art and science of illumination 
J. A. Meacham, Chairman, Sherwin Williams 
101 Prospect Ave., Cleveland, Ohio 
Allison Harry Helson 
Biesele, Jr. W.sH. Kahler 
Hrainerd J.C. Kromhout 
H. Brown H. L. Logan 
A. Boyd Norman Macbeth 
«©. Cottrell Gladys Miller 
M. Evans lborothy Nickerson 
Dean Farnaworth Quisenberry 
Carl Foss W.D. Riddle 
C. Granville Francis Scofield 
J.P. Guilford EF. Spencer 
K. Gath C, Welch 
M. Hanes Wakefield 


PGA 


DAYLICHTING — To 
daylighting 
practices and report thereon 
Kobert A. Miller 
(lass Co., 2000 
Pa 
W. J. Arner F. Little 
Biesele, Jr E. Machamer 
W. MeKinley 
Meacham 
Miles 
Muir 
Qursenberry 
Randall 
Sampson 


study the 


problems in- 


volved in develop recommended 
Pittsburgh Plate 
Pittsburgh, 


( hairman 


Grant Building 


Robert C. Carr 
W. W. Caudill 
W. Conover 
loyt Early 
W. Ewing 
W. Folsom 
Greene W. Thomas 
D. Gibson E. Vezey 
J. W. Griffith B. Vincent 
Ht. 8S. Yerbert Andrew Vogel 
GN. Hingston K. C. Welch 
L. Knowles ©. F. Wenzler 
Sub-Committee on Daylight Availability 
rk W. MeKinley, Chairman, Pittsburgh Corn 
ing Corp., 307 4th Ave. Pittsburgh, Pa 
lh. F. Greene T. H. MacDonald 
W. F. Little C. Miles 
W. O. Lytle R. A. Miller 

Andrew Vogel 


Spencer 


Subteommittee on Low Ceiling Classrooms 
Wm. F. Littl, Chairman, Electrical Testing 
Laboratories, 2 East End Avenue, New York, 
N.Y 
W. J. Arner 
R. A. Boyd 
Sub-Committee on Standard Test 
Procedures for Daylight Studies 
E Verey, Chairman, Texas Engineering 
Experiment Station, College Station, Texas 
W. E. Folsom Dallas Power & 
Light Co Dallas, Texas 
W. J. Arner R. W. MeKinley 
Biesele, Jr 


W. Conover 
H. F. Kingsbury 
and Report 


Secretary, 


Sampson 


FARM LIGHTING —To study the application of 
light and lighting of farm buildings, surround 
ing work areas and other rural locations and 
to report thereon 

Pr. H. Hildebrand 
Power and Light Co, 901 
Allentown, Pa 

T. M. Barr Arthur Kramer 
Edith Buchholtz Lange 
J.P. Ditehman J. Schaenzer 

Oo. D. Hunt A. J. Von Burg 


ILLUMINATION PERFORMANCE RECOMMEN- 
DATIONS — To prepare illumination perform 
ance recommendations for luminaires conform 
classifications, excluding residen 


Chairman, Pennsylvania 
Hamilton Ave., 


ing to 1.0.1 
tial 
Ray P. Teele, Chairman, National Bureau of 
Standards, Washington, D. C 
Berson, Jr. W. HH. Kahler 
8S. K. Guth W. F. Little 
Leslie Innis J. F. Parsons 
G. P. Wakefield 


LIGHT CONTROL AND EQUIPMENT DESICGN— 
Collect and correlate the knowledge and data 
on means and methods of controlling, direct- 
ing, reflecting, transmitting and diffusing light 
and on the principles and practices of equip- 
ment design 

David L. Williams, Chairman, 
Electric Corp., Bloomfield, N. J 
G. R. Baumgartner G. C. Moore 

B. 8. Benson, Jr M. P. Morse 

K. D. Bradley Franklin M. Neal 

N. Sprankle 


Westinghouse 


LIGHT SOURCES —To correlate and report 
available information as to the physics of light 
and light production and the characteristics 
of current light sources. 

Evans, Chairman, 
7 Trumbull 


Westinghouse 
Ave., Detroit, 


(reorge Ss 
Electric Corp., 5757 
Mich. 
Power Comm 
W. T. Anderson 
FE. Barbrow F. Lowry 
Howard J. Berka Wallace W. Lozier 
James Cox A. B, Oday 

Hi. F. Davidson Ellery H. Raddin 

Salter 


Davidson, Vice Chairman, Hydro Electric 
of Ont., Toronto, Ont 
B. F. Greene 
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Sub-Committee on Color Rendition 

lborothy Nickerson, Chairman, Research and 

Testing Division, U. 8. Dept. of Agriculture, 

Washington, D. C. 

A.C, Barr Norman Macbeth 

W. Jerome G. R. Stilwell 

Deane B. Judd Luke Thorington 
Arthur Weeks 


LIGHTING DESIGN PRACTICE—To study pub- 
lished data on coefficients of utilization, room 
indexes, maintenance coefficients and other ele 
ments entering into calculations for lighting 
design; develop standard methods for use in 
Society publications and report thereon. 

J. Roy Jones, Chairman, Westinghouse Electric 
Corp., Bloomfield, N .J. 
B. 8. Benson, Jr. 
Cieorge W. Clark 

Kurt Franck 

Neal Jacobus 


J. Kraehenbuehl 

J.J. Neidhart 

J.F. Parsons 

Wentworth Potter 
FE. H. Salter 


LIGHTING EDUCATION—To prepare educa 
tional and training programs on the funda- 
mentals of illumination, lighting design prob- 
lems and advance theories of light and lighting 
application. To prepare required text material 
and to further their adoption locally. 
Ht. H. Maedsick, Chairman, 15724 Brewster 
Kd.. East Cleveland, Ohio 
A. Abramowitz R. Granberry 
L. H. Brown J. 0. Krachenbuehl 
Oo. P. Cleaver Kk. W. MeKinley 
W. V.C. Foulks l.. Tayler 

I. A. Yost 


LIGHTING OF CENTRAL STATION PROPER. 
TIES — To study and report on the lighting of 
electric power generating plants and their 
power distribution facilities. 

R. W. Corwin, Chairman, Benjamin Electric 
Mfg. Co., 230 W. 17th St.. New York, N.Y 

A. A. Brainerd R. M. Graves 

kK. S. Bucher Carter Lewis 

Carroll W. S. Mowry 

Il. A. Cook D. J. O'Neill 

HE. D'Andrade L. G. Parks 

V. L. Dewonezyk C. B. Stephens 

«. E. Egeler D. W. Taylor 


LIGHTING MAINTENANCE — To study the ele 
ments contributing to maintenance factors; set 
up the framework of typical field studies to 
determine factors; anti to stimulate the prose- 
cution of such studies by appropriate agencies. 
Erie H, Church, Chairman, Benjamin Electrie 
Mfg. Co., Des Plaines, 
A. C. Barr, Vice-Chairman, General Electric 
Co., Nela Park, Cleveland, Ohio. 
A. A. Brainerd Wolfe Nottelman 
Francis Clark S. W. Quisenberry 
H. R. Davies R. 8. Rogge 
L. M. Endres Kay P. Teele 
Ralph RK. Enchouser Richard F. Townsend 
M. Holden Fred Vorilander 
E. PF. Lowry G. P. Wakefield 

I. Zastrow 


LIGHTING STUDY PROJECTS IN INDUSTRY— 
To initiate, follow up and coordinate lighting 
study projects in the industrial field, review 
the reports of the various sub-committees in 
this field and make recommendations to Coun- 
cil, 

A. A. Brainerd, Chairman, Philadelphia Elec- 
trie Co., 1015 Chestnut St., Philadelphia, Pa. 

J. Chambers Cc. D. Hollister 

Cc. E. Egeler W. H. Kahler 

Hiomer Elliott W. P. Lowell, Jr 


Lighting in the Canning Industry 

Carl O. Martin, Chairman, Benjamin Electric 
Mfg. Co., 829 Folsom St., San Francisco 7, 
Calif, 

L. H, Brown 

8S. H. Hazelton, Jr. 
K. M. Noble 


Robert S. Prussia 
Robert Thallon 
D. White 
H. K. Wilder 
Lighting in the Clothing Industry 
Norman Kridel, Chairman, Rochester Gas and 
Electric Co., 89 East Ave., Rochester, N. Y. 
B. A. Thomas L. C. Twichell 
“arl Uthe 


(Continued on page 228A) 
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Fora truly sound investment of lighting dolas, the 
Smitheraft Director is in a class by itself! Installed in 


“Director -fs actually “lighting element that pro 
vides highest quality illumination through large 
obtrusive area of light source. (The eight-foot, six 
“light Director provides more than 24 square feet of ive 
light source.) Here is ideal lighting that blends with © 


than ut anather lighting tare, the Sith 
raft Director, through its dstnctive sind 
superior lighting qualities, brings many plus. values 
wherever it is installed. In banks, insurance companies: 
and public buildings of all kinds, it it lends an atmos. . 
phere of substance and dignity: in offices it con- | 
tributes greatly to efficiency; in stores it adds to the 4 
general selling appeal of both the store itself and the 
merchandise it sells. There is no finer lighting 
_ The Smitheraft Director is available in sixteen different 
units — for Bi-Pin and Slimline Lamps — with louver 
shielding of 35° crosswise, 25° lengthwise or with deluxe 


louver shielding of 40° crosswise, 35° lengthwise. There — 
be to the of ony 


a ~ ~ . > 
stores, school, offices 
similar locations: across the United States. the / 
overhead architecture withou} imposin§. 
dence of raft pirector: —— 
ror eviden Smithe Directoh 


Lighting in lteundries 


Frank Mueller, Chairman, Cleveland Ele: 
tric Illuminating Co., 75 Public Square, Cleve 
land, Ohio 

W. Briggs Cc. E. Egeler 


J.H. Lansing 
J. W. Steiner 
Lighting in Leundries 
©. A. Hill, Jr, Chairman, Pablic Service Co. 
of Ne. Illinois, 1701 8. First Ave., Maywood, 


W. M. Caldwell 


Allen Carl F. Jensen 
J. Chambers RK. R. Lask 

A. L. Christensen W. 8. E. Miller 
Hill A. A. Sobolik 


Lighting in the Rebber Indastry 

L. O. Banahan, Chairman, Ohio Edison Co, 
47 N. Main 8t., Akron, Ohio 

Lighting in Sheet Metal, Stamping, Felding and 
Shearing Industry 

Floyd W. Sell, Chairman, Detroit Edison Co, 
Second Detroit, Mich 

it. A. Bolts T. H. Roughley 

FE. L. Prase J. M. Marlin 

Lighting in Steel Mills 

A. Paulus, Chairman, Westinghouse Electric 
Corp.. 337 Bivd. of Allies, Pittsburgh, Pa 
J.J. Booth H. Hargest 


©. M. Crysler L. T. Kight 
C.J. Enlind Ht. J. Marur 
Carlton Ostrom 
Task eon Light im Steel Mills 
Carl Gershanick Westerman McCouch 
Holmes F. A. Stewart 


G. W. Wagner 

Supplementary Lighting 
W. H. Kabler, Chairman, Westinghouse Ele 
tric Corp, 1216 W. 68th Bt., Cleveland, Ohio 
G. FP. Dean E. A. Linaday 

Raymond E. Mauek 
Lighting tn Sew Mills 
James Barnes, Chairman, Pacific Gas and 
Electric Co., San Rafael, Calif. 
D. M. Finch John Keyes 
Manuel Fritz Norman Bchiewe 
Jerry Howard Paul 8. Schmidt 

K. B. Stoddard 
Lighting tn the Textile Indestry (Joint Com- 
mittee with 
W. L. Kelley, Jr. Chairman, N. E. Machine 
& Electric Co., 77 Bayley St., Pawtucket, R. I 
J. M. Shute, Vice Chairman 
J. Voriander, Secretary 


L. 8. Cooke B. F. Roth 
John 8. Dickson E. Rydman 
L. A. Kline F. E. Singleton 
Walter P. Rayner D. M. Woodside 


LIGHTING STUDY PROJECTS IN PUBLIC 
BUILDINGS AND PRIVATE INSTITUTIONS — 
To initiate, follow up and coordinate liehting 
study projects in the field of public buildings 
and private inetitations, review the reports of 
the various study sub-committees in this field 
and make recommendations to Covnell. 
Robert 8. Rogge, Chairman, 3160 Bennet Ave., 
Dearborn, Mich 
A. C. Sangeter, Vice-Chairman, Detroit Edison 
Co., 2000 Second Avenue, Detroit, Mich. 
L. V. James J. M. Ketch 
J. R. Jones Edward Rambusch 

C. C. Shotwell 
Lighting in end Cherches 
Bast Coast — Edward Rambusch, Chairman, 
Rambusch Decorating Co, 40 W. 13th 8&t., 
New York, N. Y. 
D. P. Caverly C. W. MeCormick 
B.C. Cooper M. R. Salo 
Middlewest — A. Sangster, Chairman, De 
troit Edison Co., 2000 Becond Ave, Detroit, 
Mich. 
Harold Fisher 
L. D. Lyon 
Lighting tn Heepitals 
Howard Haynes, Chairman, General Electric 
Co., Nela Park, Cleveland, Ohio 
Hi. W. Alexander Kurt Franck 


Marvin Weetrick 
L. W. Salta 


L. Angus Harry Grattan, Jr 
R. Bandfield Greppin 
R. G. Bodwell N. L. Griffin 


J.J. Neidhart 

Floyd Sell 

Walden 
T. J. Wood, Jr 


B. C. Cooper 
Earl Domoney 
W. J. Engle 


28A Committee Personnel for 1952-1953 


Lighting in Hotels 
©. 1. Sayles, Chairman, Cornell University, 
Ithaca, N. Y. 

©. L. Cottrell 

E. D' Andrade 
Myrtle Fahabender 
Lighting in Kitchens 
Carl Zersen, Chairman, Chicago Lighting In- 
stitute, 37 S. Wabash Ave., Chicago, Il. 


J. Fassett 
Francis Keally 
Fred B. Mills 


George Gilleard M. W. Ross 
©. T. Masterson A. Witt 
William Richards E. J. Wolff 
Advisory Croup from Nati i 


Association 


H. J. Pinison Florence Pope 


J.P. Harding R. F. Quane 
P. P. Logan C. L. Staples 
Leo Lyons R. W. Steenberg 


Frank O. Washam 
Lighting in Theaters 
R. T. Dorsey, Chairman, General Electric Co.., 
Nela Park, Cleveland, Ohio 


Carl Allen T. F. McDonough 
J.C. Berinatein Edward Rambasch 
Fugene Braun J. E. Rubin 


Ben Schlanger 
H. D. Sellman 
George Smedberg 
Daniel Staeble, Jr. 
R. G. Williams 

F. M. Wolff 


MINE LIGHTING—To study the visibility 
levela in mining operations and to prepare 
lighting recommendations. 

©. M. Crysler, Chairman, General Electric Co., 
238 W. Careon St., Pittsburgh, Pa. 

Graham Bright J. FE. LeBlane 


T. W. Butler 
J.R. Cravath 
M. Cutler 
Theodore Fuchs 
Ht. A. Kliegl 


E. J. Coggershall Ray Light 
Arthur A. Eastman U. Prideaux 
Ferree E. T. Querney 


FE. J. Gleim R. R. Richards 
J.D. Hall W. D. Richards 
R. E. Havener J. W. Steiner 
H. M. Horton J.C. Smith 

W. J. Jenkins R. A. Wolf 


H. T. Weidman 


NOMENCLATURE —To define the terms and 
standards of illumination; and endeavor to 
obtain uniformity in nomenclature. 

D. M. Finch, Chairman, University of Cali- 
fernia, Berkeley, Calif. 

J. O. Kraehenbuehl, Vice-Chairman, Univer- 
sity of IDinois, Urbana, Il. 


Abraham Abramowitz L. A. Jones 

E. Q. Adams W. F. Little 
Robert Bromberg Warren W. Menke 
C. L. Cottrell Priscilla Presbrey 
H. P. Gage Harris Reinhardt 
K. 8. Gibson C. C. Shotwell 

8. K. Guth H. P. Steele 


OFFICE LIGHTING — To tusdy the lighting re. 
quirementa of office lighting tasks, develop 
suitable lighting recommendations and report 
thereon. 

J. J. Neidhart, Chairman, Westinghouse Elec- 
trie Corp., 1216 W. 58th St., Cleveland, Ohio 
G. F. Dean, Vice-Chairman, Toronto Hydro- 
Electric System, 14 Carlton St.. Toronto, Ont. 
A. 8. Almryde R. W. McKinley 

C. T. Bakeman R. L. Ocetting 


David Bluford T. H. Shepherd 

L. M. Endres G. J. Taylor 

W. E. Folsom R. T. Waite 

Cc. W. Macy G. P. Wakefield 
R. L. Zahour 


Sub-Committee on Direct Clare 

R. L. Getting, Chairman, General Electric Co., 
Nela Park, Cleveland, Ohio 

R. W. McKinley R. T. Waite 

G. J. Taylor R. L. Zahour 
Sab-Commitice on Reflected Glare 

G. P. Wakefield, Chairman, The F. W. Wake 
field Brass Co., Vermilion, Ohio 

A. 8. Almryde Charles Macy 

L. M. Endres J.J. Neidhart 


PROGRESS — To keep in touch with develop- 
ments in the art of lighting throughout the 
world and prepare a yearly review of achieve 
ments in the art of illuminating engineering 
for inclusion in ILLUMINATING ENGINPERING. 
T. C. Sargent, Chairman, Sylvania Electric 
Products Ine., 60 Boston St.. Salem, Mass. 


H. F. Carroll, Vice-Chairman, Penasylvania 
Power and Light Co., Ninth and Hamilton 
Allentown, Pa. 
A. C. Barr 

E. W. Beggs 

R. D. Burnham 
Jean Chappat 


Kurt Franck 

L. C. Kalff 

J. O. Kraehenbuehl 
J. A. Meacham 


O. P. Cleaver A. 8. Taylor 
John Cornet R. P. Teele 
J. L. Cox E. B. Sawyer 


J. W. Steiner 

H. A. Williams 

PROTECTIVE LIGMWTING —To prepare stand- 
ards for protective lighting of plants, yards, 
boundary fences, adjoining highways, railroad 
sidings, and waterway approaches for the pur- 
pose of reducing fire and theft risks, and 
making policing more effective. 

J. W. Lee, Chairman, Philadelphia Electrical 
and Mfg. Co. 1236 N. 31st St., Philadelphia, 


Ivan Foleker 


R. T. Dorsey Van Edward Marker 
M. C. Harsh D. W. Rowten 
H. E. Mahan G. G. Rae 


PUBLIC CONVEYANCES — INTERIOR LICGHT- 
ING — To study the application of light to all 
public areas in conveyances used for passenger 
transportation, including particularly trains, 
buses, ships, street railways and subways and 
report thereon. 

E. W. Beggs, Chairman, Westinghouse Electric 
Corporation, Bloomfield, N. J. 


A. L. Arenberg E. Hatch 

W.N. Bodkin J. L. Heine 

J.C. de la Resa H. H. Helmbright 
E. B. Hallman J. L. Swarner 


W. Wheeler 
Lighting in Buses, Trolleys and Railroad Cars 
J. L. Swarner, Chairman, Pullman Standard 
Mfg. Co., 10909 Cottage Grove Co. Chicago, 
In. 
Marine Lighting 
E. W. Beggs, Chairman, Westinghouse Elec- 
tric Corporation, Bloomfield, N. J. 


A. L. Arenberg J. B. Peder 
E. Boghosian BE. A. Geary 
C. W. Cornbrooks H. F. Harvey, Jr 
C. E. Egeler gk M. Timmons 


A. Vandervelde 


RESEARCH — To survey and report on all 
significant research dealing directly or indi- 
rectly with the application of light and light- 
ing and its effect upon the performance and 
comfort of human beings not conducted by 
the ILE.S. Research Fund, to survey tho 
whole field of lighting; to determine and 
report on subjecta which require scientific 
verification through research, and to coordinate 
various types of research affecting lighting 
which are now being conducted by various 
agencies. 

Willard Allphin, Chairman, Sylvania Electric 
Products Inc., Salem, Mass 

H. L. Logan J. O. Kraehenbueh! 

S. K. Guth D. E. Spencer 
RESIDENCE LIGHTING —To study the appli- 
cation of light and lighting to the home, in- 
cluding the study of the sesthetic phase of 
residential lighting, and to report thereon. 
Mary E. Webber, Chairman, General Electric 
Co., Nela Park, Cleveland, Ohio 

Norman Vacha, Vice-Chairman, Visualite Div., 
John C. Virden Co., 6009 Longfellow Ave. 
Cleveland, Ohio 


Mary E. Dodds B. J. Jensen 
Myrtle Fahsbender Priscilla Preabrey 
Stella Fetzer Jan Reynolds 

BE. W. Helteman Y. L. Ripley 
Caroline Horn Mary Taepke 


Stanley Warner 
Recommended Practice Sub-Committee 
Jan Reynolds, Chairman, Sylvania Electric 
Products, Inc, 1740 Broadway, New York, 
? 
E. W. Halteman 
Caroline Horn Orpha Mae Thomas 
Priscilla Presbrey Mary Webber 
Residence Lighting Resources List 
Mary Dodds, Chairman, Toledo Edison Co., 
Edison Bldg., Toledo, Ohio 


Y. L. Ripley 


Aileen Page Reohert Rodgers 
Priscilla Presbrey Kerr Sanders 
Lucille Richmond Mary Taepke 


(Continued on page S1A> 
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‘RECESSED TROFFERLITES 
THL Series for 
absence of glare 
minimum shadovis 


batonsively controlled light pattern 


Leader's Recessed Trofferlites with curved Holophane Controlens* 
were chosen for installation in the new, modern Ottumwa Hospital, 
Ottumwa, lowa. These fine fixtures provide abundant, high quality 

light, with absence of glare and minimum shadows. The intensively 
controlled light pattern puts light where it is needed, and at the 

same time furnishes sufficient ceiling brightness for pleasing background 
lighting... Many hospitals throughout the country, as well as othe 
institutions, business, and industry, are finding that it pays to 

— to Leader for the solution to their lighting problems. 


a THL Series Specifications 


eet) Channel and housing of steel. Interior finished in white high-gloss 
—= baked enamel, exterior in aluminum gray boked enamel. 
~ Furnished in regulor or shallow depth for two or three 40-wott 
lamps or Slimline lamps in lengths from 48” to 96”. Curved Holo- 

phone Controlens.* Install individually or in continuous rows. 


Sold and installed by the better electrical 
wholesalers and contractors 


LEADER ELECTRIC COMPANY + 3500 North Kedzie Avenue, Chicago 18, Illinois 
leoder Electric — Western * 800 One Hundredth Avenve, Oakland 3, California 
Coampbell-Leader, Ltd. — Brantford, Ontario * Canada 
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You e pect eit value from G-E fluorescent la 


The electron flow that lights a fluorescent lamp is started by a 
special chemical mix held on tungsten filaments at each end of the 
lamp. How long the lamp lasts depends in part on how long the 


Extra twist squeezes more chemical clings to the filament. In most lamps, the filament is 


twisted into a double coil,to hold a quantity of the mix in a firm grip. 
light from G-E slimline lamps General Electric goes a step further by giving the double coil 


a third twist — making a triple coil. Used in G-E slimline and 
other G-E instant-start lamps, the triple coil holds more mix, 
and holds it more firmly. It gives you extra light for your money 


. &S beeause it makes the lamps last longer. This is another example 


of why you can expect the best value from G-E fluorescent lamps. 


You can put your confidence in— 


GENERAL ELECTRIC 
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SCHOOL LIGHTING — To study the apply ation 
of light and lighting to the spaces and 
in educational institutions and 
to report thereon. 

J. M. Choriton, Chairman, Board of Educa 
tion, 155 College St., Toronto, Ont 

«. J. Allen, Secretary, General Electric Co, 
Nela Park, Cleveland, Ohio 

Willard Allphin Chester Jarrett 


proc 
esses involved 


R. L. Biesele, Jr L.. V. James 
Warren B. Boast J.J. Neidhart 

L. H. Brown ©. N. Laupp 

W. G. Darley HL. Logan 
Hedley F. Davidson J.D. MacConnel! 
W. V.C. Foulks R.C, Putnam 

8S. K. Guth H. A. Stroud 


Ray L. Hamon aul Seagers 
Rudolph Hultgren John 8S. Walsh 
Marjorie Young 
Sub-Committee on Bibliography of 
School Lighting 
Leland H. Brown, 
versity, Stanford, Calif 


Chairman. Stanford Uni 
Sub-Committee on Brightness Conditions in 
Educational Visual Environments 

Willard Allphin, Chairman, Sylvania Electric: 
Products Inc., Ipswich, Mass 


C.J. Allen C.N. Laupp 

R. B. Brown, Jr L. MacElmon 
J. M. Chorlton Phelps Meaker 
Robert Coons J.J. Neidhart 
T. Dickson Putnam 

W. E. Folsom JS. Walsh 

L. V. James C_E. Weitz 


Sub-Commitice on Chalkboards 
H. F. Davidson, Chairman, Hydro Electrix 
Power Commission of Ontario, 620 University 
Ave., Toronto, Ont 
J. Allen Wayne Jervis 
J. M. Chorlton H. Ceeil Jones 

Ww Moodie 


Sub-Committee on Student Vision and 


Scholarship 
S. K. Guth, Chairman, General Electric Co 
Nela Park, Cleveland, Ohio 


Sub-Committee on Visual Problems 
Paul Seagers, Chairman, School of Education 
Indiana University, Bloomington, Ind 


W. B. Boast Grace C. Hamman 
J. M. Choriton Kay L. Hamon 
Arthur A. Eastman Viles 


Marjorie A. C. Young 


SIGNAL LIGHTING, ELEMENTS OF—To com 
pile a compendium of current information on 
all phases of signal lighting 

F. ©. Breckenridge, Chairman, National Bu 
reau of Standards, Washington, D. C. 

J. A. Bartelt W.E. K. Middleton 


H. R. Blackwell H. J.C. Pearson 
Robert Blatt J. hoper 
L. Crouch C, Simpson 


Robert T. Tousey 
M. A. Warskow 


Glenn M. Kevern 


Editorial Goard 

F. C. Breckenridge, Chairman, National 
reau of Standards, Washington, D. C. 
H.R. Blackwell W. E.K. Middleton 
L. Crouch J. M. Waldram 


SPORTS AND RECREATIONAL AREA LICHT. 
ING — To develop current recommended pra: 
tices for lighting sports and recreational areas 
study techniques of application including effects 
on player performance and spectator visibility 
and report thereon 

A. H. Clarke, Chairman, Crouse Hinds Com 
pany, Syracuse, N. ¥ 


Merle E. Keck, Vice Chairman, Westinghouse 
Electric Corp., 1216 W. 58th St., Cleveland 
Ohio 

J. W. Bateman H. PF. ligner 

B.S. Benson Frank R. Jeffrey 

Farle D. Benson J_W. Lee 

H. F. Carney M. W. Ross 

T. Carter Db. W. Rowten 


R. T. Dorsey R. J. Swackhamer 
R. H. Goodman D>. E. Trefry 


STANDARDS OF QUALITY AND QUANTITY 
FOR INTERIOR ILLUMINATION — To prepare 
standards for illumination levels, brightness 
limits, brightness ratios for interiors, including 
specific visual tasks, as well as the general 
surroundings 


MARCH 1953 


S. K. Guth, Chairman, General Electric Co, 
Nela Park, Cleveland, Ohio 

Willard Allphin Gienn A. Fry 

L. E. Barbrow Ward Harrison 

Blackwell H. L. Logan 

A. A. Brainerd lb. E. Spencer 


STORE LIGHTING — To study the application 
of light and lighting to the spaces and proc. 
esses involved in the selling of goods and to 


repert thereon 


R. ©. Allison, Chairman, T. Eaton Co., 190 
Yonge St., Toronto, Ont 
P. Caverly J.J. Neidhart 
©. M. Cutler G. G, Rae 
J.R. Jones K. C, Welch 
F. M. Wolff 


STREET AND HIGHWAY LIGHTING —To es- 
tablish the scientific principles underlying 
Street and Highway Lighting; to collect data 
on the results of the application of such prin- 
ciples to actual practice; to prepare such 
reports thereon as will assist technicians and 
benefit the public 


F. D, Wyatt, Chairman, Chicago Park Dis- 
trict, 425 East 14th Bivd., Chicago, IN. 

Cc. H. Rex, Vice-Chairman, General Electric 
Co., 920 Western Ave., West Lynn, Mase. 

Gi. K. Glass, Secretary, Detroit Edison Co., 
2000 Second Ave, Detroit, Mich 

J.W. A. Bollong Harold Mason 


R. P. Brotzman John F. MeGough 


R. S. Bucher Jack H. Murrah 

F. M. Carter J. J. Oherhausen 
T. Dickson O. P. Ortlieb 

John L. Eberly Hi. W. Osborne 
Warren H. Edman Koy A. Palmer 

J. H. Fahey D. W. Rowten 

D. M. Finch F. J. Schmitt 

A.B. Halvorson L. J. Schrenk 

G. K. Hardacre T. J. Seburn 


W. Earle Hawkins W. A. Shaw 

F. Heckmann R. G. Slauer 

R. M. Hoot R. M. Swetiland 

H. F. Igner DD. A. Toenjes 

G. W. Izant G. A. Trosper 
Arthur Jaeger George A. Watters 
B. Karns Stuart R. Williams 
G. Korten A.B. Winters 
William Lauer J.W. Young 

©. HW. Lundell Zabel 


Coordination 
H. F. ligner 
Service, 713 City 


Bureau of Electrical 
Milwaukee, Wis. 


Chairman 
Hall 


Special Committee on LES. Lighting Handbook 
G. KE. Korten, Chairman, Consumers Power 
Co, 212 W. Michigan Ave, Jackson, Mich 

G. K. Glass R. M. Swetland 

Charles Rex Ib A. Toenjes 

D. W. Rowten K. M. Zabel 


Special Committee on Interchange with 
Foreign Groups 
W. H. Edman, Chairman, Line Material Co, 
800 N. 8th St., Milwaukee, Wis 
Karns R. G. Slauer 
D. A. Toenjes 


Low Level Lighting 


R. G. Slauver, Chairman, Sylvania Electric 
Products Inc., 60 Boston St., Salem, Mass 
Charles Rex John W. Young 
Mercury Vapor Lamp. 
W. Young, Chairman New England 
Power Service Co., 441 Stuart St Boston 
Mass 
RK. G. Slauer DA. Toenjes 

R. M. Zabel 
Pavement Surfaces and Safety Lighting 
L. F. Heckman, Chairman, The Union Metal 
Mfg. Co., 1432 Maple Ave x. 2 Canton 
Ohio 
Photographic Studies 
W. E. Hawkins, Chairman, Atlantic City Ele 


trie Co, 1600 Pacitie Ave 
George A. Eddy 


Program and Publicity 


W. Rowten, Chairman, Westinghouse ble 
tric Corp, 1216 W ath St.. Cleveland, Ohio 
Bucher (i, K. Hardacre 

Fahey F. Heckmann 


R. M. Swetland 


Committes 


Personnel for 1952 


Research 
lb. A. Toenjes, Chairman 
Nela Park, Cleveland, Ohio 
M. Finch Db WwW 
G. W. leant R. G. Slauer 

Wyatt 
Public Lighting and Traffic Safety 
F. M. Carter, Chairman, Safety Engineer, 
State of Calif., Box 491, Sacramento, Calif. 
J.W. A. Bollong Harold Mason 
William Lauer Hi. W. Osborne 

G. A. Trosper 
Sign Traffic Lighting 


General Electric Co, 


Rowten 


H. W. Osborne, Chairman, City of Buffalo, 
Buffalo, N. Y. 

W. F. Crosby Watters 

Tunnel and Underpass Lighting 

RK. M. Swetland, Chairman, General Electric 
Co., 920 Western Ave, Lynn, Mass 

H. W. Osborne lb W. Rewten 


G.K. Glass Db. A, Toenjes 

G_ A, Trosper 
Revision of 1927 Report, “Principles of 
Street Lighting” 
Stuart R. Williams, Chairman 
Ine., Newark, Ohio 
H. F. Igner Db. W. Rowten 
George W. Izant lb. A. Toenjes 


Holophane Co. 


Standard Practice 


WH. Rex, Chairman, General Electric Co.. 
920 Western Ave., West Lynn, Mass 

R. P. Brotzman W. Rowten 

W. Edman A. Toenjes 

GK. Glass G. A. Trosper 

G. K. Hardacre Stuart Ro Williams 

H. FP. Iigner FD. Wyatt 

G. W. leant John W. Young 

Liaison Sub-Committee International City 
Managers’ Ass'n 

G. KE. Korten, Chairman, Consumers Power 
Co, 212 West Michigan Ave, Jackson, Mich 
R. P. Brotzman Jack Murrah 


G. W. Ivant G. A. Trosper 
J.W. Young 


TECHNICAL COMMITTEE FORUM — To coordi 
nate procedures of our technical committees 
and to sponser a lighting application sym 
posium at the National Technical Conference 
A i Manwaring, Chairman, Philadelphia 
Electric & Mfg. Co., 1226 North 31st St, 
Philadelphia, Pa 


Duncan M Jones Vice Chairman, Curtis 
Lighting Co. of Canada, Inc., 991 St. Antoine 
St.. Montreal, Que 
Willard C, Brown Hl P. Steele 
W. P. Lowell, Jr. A F. Wakefield 

I. A. Yost 


study and 


PRODUCTION — To 
production of tele 


TELEVISION 
report on the lighting for 
vision programs 


H. A. Klieg!, Chairman, Klieg! Bros, 324 W 
60th St.. New York, N. 

R. L. Zahour, Vice Chairman, Westinghouse 
Electric Corp., Bloomfield, N, J 


William Ahern Ken Palius 

Otis Freeman Charles Singer 
Walter O'Meara Maleolm Waring 
(iil de Stefano A T. Williams 
Sub-Committee 71 — Measurements and Hlumi- 
nation Values for TV Production 


R. L. Zahour, Chairman, Westinghouse Elec 
tric Corp., Bloomfield, N. J 

William Ahern Ken Paulius 

Otis Freeman Charles Singer 

Walter O'Meara Malcolm Waring 

Gil de Stefano A. T. Williams 


Sub-Committee =2—Fundamentals of TV Light. 
ing Equipment Design and Application 

H. A. Kliegl Klieg! Bros 21 W 
Oth St.. New 


Chairman 
York, N. 
Wilham Ahern Ken Paulius 

(harles Singer 

Malcolm Waring 
Zahour 
Sub-Committee — Standardization of Lamp 
TV Application 


Otis Freeman 
Walter O'Meara 
(iil de Stefano R.1 


Design for 


Frank Carlson, Chairman, General Fleectri 
Co Nela Park. Cleveland, Ohio 
Herbert Anderson Wr Ik Kenneds 


W.R Wilson 
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TELEVISION VIEWING — To study and report 
on the lighting for optical reception of tele 
vision programs 
Myrtle Fahsbender, Chairman, Westinghouse 
Electric Corp., Bloomfield, N. J 

Mary EF. Dodds 
Ernest Wolff 


TESTING PROCEDURES FOR ILLUMINATION 
CHARACTERISTICS —To prepare standard test 
procedures for illumination characteristics of 


W. Commery 


light sources, lighting equipment and illumi 
nation materials, and to report thereon 

(i. A. Herton, Chairman, Westinghouse Electric 
Corp 216 W. Gath St.. Cleveland, Ohio 
Kurt Franek View chairman, Holophane Co 
In Newark, Ohio 

W. Beggs A_P. Larson 

J Bock W. F. Little 

Bradley John A. Losh 

brie Hf. Church James H. MeCulloch 
Robert Faucett Phelps O. Meaker 


1). M. Pinch FM. Neal 
S McK. Gray W. Rowten* 
Ww. Gd. iti Sehultz 


Ray P. Teele 
A.W. Weeks 
with N.E.MLA 
Brightness Measurements 
James McCulloch, Chairman, General Electric 
Co, 1695 Broadway, Fort Wayne, Ind 
Obarch John Losh 
Sub-Committee for Revision of Guide Ne. 1, 
“LES. Gaide fer Electrical Measurements of 


A. Kraweek 


Fluorescent Lamp.’ 
A Ww Weeks Chairman 
Works, 600 Broadway, Lynn, Mase 


Champion Lamp 


Brueckman M. Kooker 
Rudolph Hultgren W. F. Little 
Leslie Innis J... Parks 


Arthur Sharkey 


OFFICIAL REPRESENTATIVES 
TO OTHER ORGANIZATIONS 


AMFRICAN STANDARDS ASSOCIATION 
SECTIONAL COMMITTEES 

(Cc. L. Crouch, Technical Director, ex-officio 
member of all) 

Huilding Code, 

Greene 

American Standard Practice for Industrial 
Lighting, All 

W.C. Brown 

A. Linaday, Alternate 

American Standard Practice for 

School Lighting, 

John Choriton 

Building Code Requirements for Light and 
Ventilation, ASS 

W. ©. Randall 

National Electrical Code, C1 

GB. Shoemaker, Panel 2. 5 and 10 
Definitions of Electrical Terms, C42 

Harris Reinhardt 

Dimensional and Operational Standardization ef 
Flectric Lamps and Auxiliaries for Gaseous 
Discharge Lamps, C78 

Thomas 8S. Kelly 

Howard Miller, Alternate 

Inepection Requirements for 

Moter Vehicles, DT 

Falge 

Standard for Motion Pietures, PH22; 
Sectional Committee PH2, 

Photographic Sensitemetry 

Rh. E. Farnhen 

(fice Standards, X2 

Sub Committee (iffice Equipment (furniture) 
Sub Committee 2—Office Papers 

Sub Committec Business Machines 

RK. Oetting 

George J. Taylor, Alternate 

Safety Color Code, 755 

W_ HL Kahler 

Letter Symbols and Abbreviations for Science 
and Bugineering, VIO 

Harris Reinhardt 

Dravxing end Drafting Room Practice, VI4 
Harris Reinhardt 


Committee Personnel for 1952-1953 


Preferred Numbers, Z17 
JR. Jones 


Craphical Symbels and Abbreviations for 
tee on Drawings, Y32 
Harris Reinhardt 


Standardization in the Field of 
Photography, 738 

RK. E. Farnham 
Standardization of Optics, 758 
Harris Reinhardt 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 
CDVERNING BOARD 

K. Guth 

K. Gibson, Alternate 


ARMED SERVCE N.R.C. VISION COMMITTER 
©. L. Crouch 


INDUSTRY COMMITTEE IN CONNECTION 
WITH THE REVISION OF 1ANDBOOK 
OF INTERIOR WIRING DESIGN” 

A.C. Bredahl 

Shoemaker 

Publication ef New Handbook on Wiring for 
Small Commercial Occupancies 

David P. Wood 

Revision of Present Farm Handbook 

Hf. Hildebrand 


INSTITUTE OF TRAFFIC ENGINEERS, JOINT 
COMMITTEE ON HIGHWAY LIGHTING 
H.F. ligner 


INTER-SOCIETY COLOR COUNCIL 
Norman Macbeth, Chairman 

L. Brown H. L. Logan 
W. Commery J. A. Meacham 
Farnsworth R. C. Allison 
W. FP. Little Cc. Cottrell 


LIGHT'S DIAMOND JUBILEE 

8. G. Hibben 

NATIONAL COMMITTEE ON TRAFFIC SAFETY 
F. DD. Wyatt 

R. M. Zabel, Alternate 

NATIONAL COMMITTEE ON UNIFORM 
TRAFFIC LAWS AND ORDINANCES 
R.N. Falge 

SubCommittee on Vehicle Lighting 
Ray P. Teele 

Val J. Roper, Alternate 


NATIONAL ENGINEERING ADVISORY 
COMMITTEE 
Kirk M. Reid 


NATIONAL OFFICE MANAGEMENT 
ASSOCIATION 

Committee on Physical and Physiclegical Factors 
R. L. Ocetting 


NATIONAL RESEARCH COUNCIE 

Division of Engineering and Industrial Research 
if. Logan 

National Academy of Sciences 

A. FP. Wakefield 

Highway Research Board 

lHloward F. Igner 


PRESIDENTS HIGHWAY SAFETY 
CONFERENCE 

Engineering Committee 

Frank Wyatt 

L.. J. Schrenk, Alternate 

Committee on Organized Public Supports 
Strong 


SOCIETY OF MOTION PICTURE AND 
TELEVISION ENGINEERS 

it. A. Kleigi 

U. S. NATIONAL COMMITTE OF THE 


INTERNATIONAL COMMISSION 
ON ILLUMINATION 


L.. FE. Barbrow S. G. Hibben 
A. A. Brainerd Roy A. Palmer 
W.C. Brown GH. Stickney 
©. L. Crouch E. M. Strong 


M. N. Waterman 
t. S. NATIONAL COMMITTEER OF THE 
INTERNATIONAL ELECTRO TECHNICAL 
COMMISSION 
Walter C. Wagner 


Local Representatives 


Canadian Region 


Calgary, Alb —W. H. Tate, Canadian General 
Electric Co. Ltd 
Edmonton, Alb. — F 

Bolton, Ltd 
Port Arthur, Ont ii. E. Stafford, 305 Argyle 


T. Kirkpatrick, F. D 


Street 

Regina, Sask C. W. Buchanan, Northern 
Electric Co. Ltd 

Saskatoon, Sask.—D. A. Thorpe, Canadian 


General Electric Co. Ltd 

Three Rivers, Que.—Jean Lafontaine, Shawini 
gan Water & Power Co 

Trois Rivieres, Que. Paul Andre Paradis, 
1012 Duplessis St 

Trois Rivieres, Que —Dionis Ib. Hebert, Studio 
Hebert Ltee 


East Central Region 


Allentown, Pa Francis E. Glick, Pennsy! 
vania Power & Light Co 

Altoona, Pa.-— Robert J. Nophsker, Penney! 
vania Electric Co 

Atlantic City, N. J DD. 1. Lees, Atlantic City 
Electric Co. 

Bethlehem, Pa.— E. W. Halteman, Pennsy! 
vania Power & Light Co 

Blacksburg, Va.—Prof. Claudius Lee, Virginia 
Polytechnic Institute 

Burlington, N. J.-—~-William L. Yoder, Jr., 
Public Service Electric & Gas Co 

Camden, N. J.--James H. MeQuestion, Publix 
Service Electric & Gas Company 

Charlottesville, Va L. L. Holladay, 1713 
Jefferson Park Ave 

Easton, Pa.— \ 
Edison Co. 

Hagerstown, Md 
Edison System 

Hanover, Pa —Edward I. Blettner, Metropoli 
tan Edison Co 

Harrisburg, Pa FE. W. Kelsey, Pennsylvania 
Power & Light Co 

Hazleton, Pa Howard J. Kreitzberger, Penn 
sylvania Power & Light Co 

Johnstown, Va Howard FE. Ross, R. I 4, 
Box 82 

Kingston, Pa 
1348 

Lancaster, Pa—Ford M. Gochenaner, Penn 
sylvania Power & Light Co 

Lebanon, Pa.—Charles C. Russell, Jr.. Metro 
politan Edisen Co 

Lexington, Va--Col. J. S. Jamison, Jr. Vir 
ginia Military Institute 

Morgantown Ww Va William Wade 
Monongahela West Penn Public Service Co 

New Castle, Pa RK. L. James, Pennsyvivania 
Power Co 


Wismer, Metropolitan 


Lee W. Morgan, Potoma: 


John G. Henninger, P.O. Box 


Newport News, Va Clarence P. Andrew 
Neland Company 

Potteville, Pa Rolland W. Rodgers, Pennsy! 
vania Power & Light Co 

Reading, Pa.-Frank EF. Heins, Metropolitan 
Edison Co 

Richmond, Va.——-George Schraudt, Jr., 812 
St. Christopher Road 

Salisbury, Md—— J. Russell Hopkins, Box 984 

Shenandoah, Pa Harry T. Weidman, Penn 
sylvania Power & Light Co 

Stroudsbury, Pa —B. 1. Fansler, Line Material 
Co 

Sunbury, Pa William H. Heim 
vania Power & Light Co 

Towanda, Pa.—C. T. Troy, Northern Penney! 
vania Power Co 

Trenton, N. J.-Arthur L. Talbot, Public Serv 
ice Electric & Gas Co 

Williamsport, Pa—Gleason E. Solley, 1103 
Isabella St 

Wilmington, Del Edward F 
ware Power & Light Co 

York, Pa—Laurence ©. Buckner, Metropoli 
tan Fdison Co 


Penney! 


Lafond, Dela 
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@ iliustration shows a modern bank installation, where 
“Luve-tile” helped to achieve an air of efficiency. 


@ In this power control room, “Luve-tile” has success- 


fully cut down glare and eyestrain. 
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This latest development in modern interior light- 
ing is ‘a boon to contractors because . . . 


® It is extremely simple to calculate the 
quired for the installation. 


\\ 
Win 


@ There are only four basic elemenis to usel A ay 
modular 2” square of rigidly molded polystyrene 
@ "“Luve-tile’ was a major factor in achieving the 


louvre, a clip, a hanger and a strap. 
modern appearance of this retail store. 


@ There are no complicated T-bars necessary to sup- 


port “Luve-Tile”. 

@ "Luve-Tile” always aligns perfectly and pleases cus- 
tomers with its symmetry. 

@ “Luve-Tile” is scientifically designed and is correct 


from an efficiency and brightness viewpoint. 


@ When the installation is complete, it is very simple 
to maintain—an important factor in customer ap- 


For complete information on ‘‘Luve-Tile”’ 
write for Catalog. Section 78. 


J. A. WILSON LIGHTING & DISPLAY INC. 


995 MAIN ST. — BUFFALO 3. N. Y. — P Grant 2135 
ANOTHER 


In Canada: 280 Lakeshore Road, Toronto Ontario 
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miller 

troffer systems 
give lighting a 
big plus value 
“Ceilings Untimited 


in new construction or relighting, Miller 
Fivorescent Troffer Lighting Systems 
make lighting on integral part of the 
architecture— pleasing, harmonious 
interiors —in stores, offices, schools, fac- 
tories and public buildings. They supply 
light of the highest efficiency and do 
not become obsolete appearance- 
wise. They can be installed in geometric 
patterns or light-strips to form ceiling 
patterns as desired — CEILINGS UNLIM- 
ITED*. Closures of gloss and plastic 
and metal louvers are available to 
meet specific lighting requirements. 


You get a FINISHED LIGHTING and 
CEILING JOB. Troffers may be installed 
to support the structural ceiling of may 
be suspended from the ceiling. Wiring 
costs ore cut. Fitting costs are cut. 
Maintenance is materially reduced. 


Miller Lighting Service is all inclusive— 
Fivorescent, Mercury and incandescent 
luminaires for a wide range of indus- 
trial and commercial requirements. 


Miller field engineers and distributors 
ore conveniently located to serve you. 


Reg. Trademark U. 5. Pat. Off. 


THE miller COMPANY 


SINCE 1844 
meriden, conn 


Great Lakes Region 


\driar Mich Thomas Donaldee Cor 
sumers Power Co 
Akron, Banaban, Ohie Edison 


Company 
Alliance. Ohio B. Olds, Ohio Edison Con 
pany 
Arhber 


Edison 


Detroit 


James Culp 


Ashtabula lund Cleveland 
Fleetric Iuminating Co 

Cantor \. The Chie Power 
Company 


Elyria, 
lie Service Co 

lint, Miel George D 
Power Company 


Jackson Miet 


Hannah Con er 


Robert hoff (henera 


ble trie Ca 

Marsfield, Ohie—Orlo I Smith, Ohie Put 
Service Cea 

Massillon, Jesse Ko Parsons, Chie Pul 


lie Service Co 


Monroe, Micl Keith FE. Hunt, Detre dison 
Company 

Newark. Ohio—-Kurt Franck, Holophane © 
Ine 

Port Hurer Miel James Aberneths 
Edison Co 

Saginaw, Micl Earl Domoney, Consun 


ere Power Co 


Sandusky, Ohio Smith, Ohie Publ 
Service Co 

Warren, Ohio—Walter Schultz, Ohio Publi 
Service Co 

Youngstown Ohie Zimmerman Obie Fadi 
son Co 

Midwestern Region 

Ames. lowa—-Warren B. Boast, lowa State 
College 


Cedar Rapids, Ta Melvin Galbraith, Approved 


Lighting Services 


Centerville, Ta-Paul Anderson. Iowa South 
ern Utilities Co 
Davenport, la Fenn €. Horton, General 


tric Company 

Harold F Rucks, Interstate 
Power Company 

Fau Claire, Wis S R Gram 
Power Co 

Faribault, Minn A.B 
States Power Co 

Green Bay, Wis 
Public Service Corp 

Wis 
States Power Co 

Madison, Wis 
Power & Light Co 


Dubuque, la 
Northern States 


Hallaway. Northern 


Lageman, Wisconsin 


LaCrosse Seaquist, Northern 


George R. Byington, Wisconsin 


Mankato. Minn L. A. Gauthier, Northern 
States Power Co 

Mason City, Ia -~Willard Hunter, 1011 N 
Jefferson Avenue 

Notre Dame, Ind Prof. L. F. Stander, Uni 


versity of Notre Dame 


Rochester, Minn Donald Nietz, Seventh 
Ave 
Roeekford, I S. Coxhead, Central lineis 


Fleetrie and Gas Co 
St. Cloud, Minn W. Hall 
Power Co 


Northern States 


Sioux Falls, 8S. D G. William Frederick 2450 
Kenwood Manor 
Urbana, I)! Prof J. Kraehenbuehl Uni 


versity of Illinois 
Wausau, Wis aM 

Public 
W aterlo« 


Kammerer Wisconmsit 
Service Cory 


la J. ©. Gehan, 711 Lime st 


Northeastern Region 
KRayvmond Bo McFarland, Cer 
Power Co 


Augusta, Me 
tral Maine 


Banger, Me Wilbur Chadeayne tungor 
livdro Electric Co 
Lawrence Mass lienry R Loeschner 7u 


Paul Manchester, Little 


New York VY y Prof Abram Abramowils 


» of New York 


Ve thond Me & Weathertee Centra 
Maine Power Co 
springfield, Mass —Jack ©. Callander, Western 


Massachusetts Electric Co 
Worcester, Mass 
County Electric Co 


Mowry, Worcester 


Pacific Northwest Region 


Puget 


Rosser 


Bellinghan Wash Phil T 
Sound Power & Light Co 
Killings, Mont George K. Alm 
trie Supply Co 
Hutte Mont 
Power Co 


General Elec 


John W Cromer, Montana 
Coulee Dan kK Anderson 
Bureau of Reclamation 
Fugene, Ore J. Franeis 
Water & Electric Board 
Everett, Wash ‘ \ 

County 
(ireat Falls, Mont 
tana Power Co 
(iresham (ire \ 
General Electric Co 
Hillsboro, Ore cou 
eral Electric Co 


Whitney. Eugene 


Harlander, Snohomish 
Leonard RK. Regan, Mon 
Maulding, Portland 


Winjum, Portland Gen 


Newberg, Ore Flovd ©. Miller, Portland Gen 
eral Electric Co 

Olympia, Wash Gordon G. Cochran. P. O 
Box 334 

lregon City, Ore IHienkel. 1601 Madi 
son St 

Pendleton. Ore lon F. Miller, Charles B 
Miller, Architect 


Salem, Ore James I Hiunt, Jr Portland 
Gieneral Electric Co 

Tacoma, Wash Charles W 
Electric Co 


Trail, BOC 


Vollrath 


General 


Thomas Emer, Emes Electric Co 


Walla Walla. Wash.—-Frank Gage a25 8 
Palouse 
Wenatchee, Wash.—R. F. Watt, Publie Utility 


District 71 of Chelan County 
Winslow, Wash Frank Prebick 
Sound Power & Light Co 


Puget 


Southern Region 


Anniston, Ala—D. A. Springer, 22 E. 12th St 
Asheville, N. C.—C. T. Alley, Graybar Electric 
Co 


Athens. Ga.—R. A. Arthur, Georgia Power Co 


Angusta, Ga Walter S. Smith, Jr, Georgia 
Power Co 
Baton Rouge, La Prof. W. DD. Morris 


Louisiana State University 


Baton Rouge, La J. A. Stelly, Gulf States 
Utilities 

Birmingham, Elwyn B. Richey, Comer 
Bldg 

Charleston, C.— Neil J. MeDaid, 35 Hayne 
St 

Charlotte, N. ¢ Martin L. Harkey, Jr, Gen 


eral Electrie Co 
hattanooga, Tenn Buford H 
nessee Valley Authority 


Martin, Ten 


George W. Greene, Jr, 1226 


‘olumbia, 8S. 
Bull St 

‘olumbus, Ga 
er Co 


Hannah, Georgia Pow 


Coral Gables, Fla William H. Morris, Lowry 
Electric Co. Ine 
Durham, N. C.—Fdward 


University 


K. Krayhill, Duke 


Florence, Ala Robert ¢ Wills, 1550 James 


St 


Fort Lauderdale Fla. © Cook. Florida 
Power & Light Co 

(sreensboro, N. ¢ Charles ¢ Bever, 2608 
Springwood Drive 

(rreenville, S. ¢ Owen G. Meredith, Shealy 


Electrical Wholesalers, 
Griffin, Ga John Walton, Walton Fleetri 
to 
Hollywood, Fla Jack Blitzer 
Jackson, Miss rM 
bury & Co 
Kingsport, Tenn J. B. Carson 
Electric Co, Ine 
Knoxville, Tenn 
ville Utilities 


Hollywood, Fla 
Salisbury, Gregory Salis 


Kingsport 


Leslie B. Pierson, Knox 


toard 
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CS 
y 
7 
Essex St 
Compton, R. I 
City Coll: 


Lafayette, La —John R. Gaugier, Gulf Publi 
Service Co 

Lithonia, Ga.—James M. Russell, Lithonia 
Lighting Products Co 

Macon, Ga.-W. T. Cantrell, Georgia Power 
Co 

Mandarin, Fla J. N. Crevasse, Drawer 7 

Marietta, Ga—P. N. Littlefield, Champior 
Lamp Co 

Memphis, Tenn Dr. O. N. Cole, Southern Co 
lege of Optometry 

Miami, Fla.—Prof. J. S. Sells, University 
Miami 

Miami Beach, Fla —Richard Poor, 1579 
Venetian Way. 

Milledgeville, Ga.— William F. Humbert, M. T 
Stevens Southern 

Mobile, Ala J. DD. Terrill, MeGowin Lyons 
Hardware & Supply Co 

Montgomery, Ala.-W. D. Parker, Alabama 
Power Co 

Nashville, Tenn.—Collins Finney, P.O. Box 27 

Ocala, Fla--Thomas Taylor, Florida Power 
Corp 

Orlando, Fla —R. A. Conant, Raybro Electrix 
Supplies 

Raleigh, N. C.—W. P. McPherson, Carolina 
Power & Light Co 

Rome, Ga.—W. T. Tucker, 105 Chariton Road 

Savannah, Ga.—-W. C. Matthews, Savannah 
Electric & Power Co 

Spartanburg, S. —Paul T. Tysinger, Duke 
Power Co 

State College. Miss.—Prof. H. C. F. Simral! 
Mississippi State College. 

West Point, Ga.—Charles R. Williams, West 
Point, Ga 

Wilmington, N. C—C. E. King, Carolina 
Power & Light Co. 

Winston Salem, N. C.—George ©. Hough 
Graybar Electric Co 


South Pacific Coast Region 


Fresno, Calif.—Jack Hammond, Pacific Gas & 
Electric Co 

Vallejo, Calif—Norman A. Schiewe, Pacific 
Gas & Electric Co 


New Members (Cont. ) 


EASTERN PENNSYLVANIA SECTION 

Associate Members: 

Musser, A. J., Dauphin Electrical Supplies Co, 
Harrisburg, Pa 

Wilkins, John, Graybar Electric Co., Reading 
Pa 

FLORIDA CHAPTER 

Associate Members 

Hampton, J. H., Florida Distributors, Tampa 
Fla 

Meyer, H. P., 606 N. Osceola Ave, Clearwater 
Fla. 

Rasmussen, E. W., 606 N. Osceola, Clearwater 
Fla. 

Yucius, G. P., Orlando Utilities Commission 
Orlando, Fla 


FOREIGN NON-SECTION 

Associate Members 

Espin Roberto Demestre & Cia, S. A, Havana 
Cuba. 

Salama, A., Fertilizers & Chemicals Ltd, Haifa 
Israel 

Smith, W. A., Australian White Lite ¢ 
Litd., Sydney, N.S.W., Australia 


GEORGIA SECTION 
Member: 
Hilton, W. L. Jr. W. N. Kennon Co Atlanta 
Gia 
Associate Members 
Bynum, R. M., Alabama Power Co. Talladega 
Ala 


(Continued on page 364A 
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JEFFERSON 
TRANSFORMER 


FOR WALL, POST OR POLE-TOP 


ON WALL 


VErrEeRson 
ave 


WITH 
ADAPTOR 
FOR 
POLE-TOP 
MOUNTING 


@ One stock of Jefferson Mercury 
Lamp Transformers meets most of your 
outdoor lamp installations. Less money 
invested, less bother in ordering—be- 
cause with a few Jefferson Adaptors on 
hand you can mount on wall, post or 
pole-top. And this Adaptor fits any 
pole-top from 242” to 4” diameter. 
Available for multiple or series 
circuits, 


Single Piece Drawn Steel Case 
Compact drawn steel case sheds water like a duck, Besides being hot- 
dipped galvanized, they have the new “Dur-A-Gray"” weatherproof 
finish—not just weather-resisting. 

Attractive Gray Color 


The color is a rich gray that harmonizes with other 
equipment or any background. Write today for Bulletin 
521-5 containing all necessary data for correct trans- 
former selection. 


JEFFERSON ELECTRIC COMPANY 
Bellwood, Illinois 


JEFFERSON 


MERCURY LAMP 


TRANSFORMERS 
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(Continued from page 365A) 


Chambers, J. E.. Baghy Elevator & Electric 


Co., Birmingham, Ala 


Davidson, Sam Alabama Power Co, Mont 
gomery Ala 
Gerson, Harry, Atlanta Fluorescent Co, Inv 


Atlanta, Ga 

Mechler, Alabama Power Co, Atmore 
Ala 

Miller, M E Alabama Power Co., Mont 
gomery, Ala 


Parrish, C. E., Alabama Power Co, Selma, 


Ala 
Pease, F. V.. Alabama Power Co. Anniston, 
Ala 
Pentecost, P. Alabama Power Co., 
Ala 
Pride, J. G., Alabama Power Co., Mobile, Ala 
Reed, A.C, Alabama Power Co., Mobile, Ala 
Springer, J. E.. Alabama Power Co, Mobile 
Ala 
oF AMERICA 
Associate Member 
Miller, 4917 Locust, Kansas City, Kans 


INDIANA CHAPTER 

Beagers, W., Indiana University, Blooming 
ton, Ind 

Associate Members 

Gould, H. General Flectric Co, Ft. Wayne 
Ind 

Markey, J. F.. Smitheraft Lighting Division 
Indianapolis, Ind 

Schnitker, N. ¥.. Indianapolis Power & Light 
Co, Indianapolis, Ind 


INLAND CHAPTER 

Member 

Doyle, J. M. FE. 1519 Thurston, Spokane 
Wash 

Member 

Christensen, Christensen Lighting. Da 
uque, ta 

Associate Members 

Swisher, lowa Illinois Gas & FEleetri 
Co., Rock Island, I 


Wilson, J. K., lowa Illinois Gas & Electric Co 


Moline, It 


MARITIME CHAPTER 


Associate Member 
Landriault, Emile, Bedard Girard Ltd. Hali 
fax, N. 8 


MICHIGAN 


Associate Member 
McAllister, F. M., Electric Wholesale Supply 
Co., Jackson, Mich 


Mip SouTn CHAPTER 


Associate Members 

Hisserich, J. F.. Garden City Plating & Mfg 
Co, Memphis, Tenn 

MeMullen, H. G., Memphis Light, Gas & Water 
Div.. Memphis, Tenn 

Pilcher, R. C., General Electric Co., Little 
Rock, Ark 

Sifford, M. G., Westinghouse Electric Supply 
Co., Memphis, Tenn 

Student Members 

Barowsky, F. M., Southern College of Optome 
try, Memphis, Tenn 

Belgard, J. W., Southern College of Optome 
try, Memphis, Tenn 


MILWAUKEE, 


Associate Members 

Feldhausen, G. J., 414 E. Walnut St., Green 
Bay, Wi« 

Morrison, A., Sylvania Electric Products 
Inc., Milwaukee, Wis 

Nelezen, R. H., John Pritzlaff Hardware Co, 
Milwaukee, Wis 


Mississipre: CHAPTER 
Member 
Smith, F. G Jr. Mississippi Power & Light 
Co, Jackson, Miss 


MONTREAL Ske TION 


Members 
Mallette, Canadian Laco Lamp Co 
Montreal, Que 


Our constant program of research has developed more and more 
ways to improve the performance of ballasts, adding quality often 
a. no extra price, in face of tremendous material cost increases. 


ACME ELECTRIC CORP. 
ACME ELECTRIC CORP., LTD. @ 


294 Water St., Cuba, N. Y. 


50 N. Line Rd., Toronto, Ont., Canada 


TRANS FORMER S 


Spankie, M G. J. P. Keith & Associates, 
Montreal, Que 


New ENGLAND SECTION 

Members: 

Bjontegard, A. M., General Electric Lynn 
Mass. 

Corrigan, J. L., Cambridge Electric Light Co. 
Cambridge, Mass. 

Finney, H. R., Westinghouse Electric Corp., 
Belmont, Mass. 

Ticehurst, N. E., Cambridge Electric Light 
Co., Cambridge, Mass. 

Associate Membera: 

Duncan, R. R. Jr., Cambridge Electric Light 
Co., Cambridge, Mass 

Emerson, C. H., Sylvania Electric Products 
Inc., Boston, Mass. 

Garippa, Peter, General Electric Co., Lynn, 
Mass 

Howard, W. H., Sylvania Electric Products 
Inc., Boston, Mass. 

Jackman, J. J.. Sylvania Electric Products 
Inc., Salem, Mass 

Wolfe, G. M., A. J. Wolfe Co.. Boston, Mass 

Student Member : 

Doyle, J. M., Coyne Electric School, Boston 
Mass. 


New Mexico CHAPTER 


Associate Member 
Hammarstrom, Alfred. City of Albuquerque, 
Albuquerque, N. M 


New ORLEANS SECTION 


Associate Member 
Frank, W. L., Solar Light Mfg. Co. New 
Orleans, La. 


New York SecTion 
Members 
Keen, W. H., General Electric Co, New York, 
Smith, Jack, 136-86 Roosevelt Ave, Flushing, 


Wax, Leslie, Lestie Wax Co., New York, N. Y 


(Continued on page IRA) 


Recent graduate desires sales engineering posi- 
tion. Bachelor of Management Engineering 
degree, Rensselaer, Jan. 1952; minored E.E. ; 
courses included illumination engineering. Ad- 
ditional E_E. courses and part-time work since 
craduation. Holds master electrician’s license. 
Any location. Associate member, 1.E.S. Address 
Box 185, Publications Office, Iluminating En 
gineering Society, 1560 Broadway, New York 


23, N 


BLECTRICAL BNGINEER OR 
PHYSICIST 


To study starting and operating characteristics 
of gaseous discharge lamps with the idea of 
designing new and improved products. Also to 
act as consultant on the building, operation 
and maintenance of electrical and electronic 
quality control and production equipment. 
Supervision over position will be of a general 
nature so that initiative and drive are extreme 
ly important. Recent B.S. to one year experi 
ence required. Send detailed resume including 
salary desired to 


SUNRAY ELECTRIC IN¢ 
Bram ©. Feldman, Chief Engineer 
Warren, Pennsylvania 


ILLUMINATION ENGINEER 


B.S. in E.E., age 35. Registered professional 
engineer in illumination. Over seven years’ 
experience in organization and administration 
of design, development and test programs cov 
ering a wide variety of military lighting 
equipment. Extensive experience with govern 
ment specifications, procurement procedures 
and test methods. Capable of supervising and 
coordinating all phases of government contracts. 
Address Box 184. Publications Office, Illami- 
— Engineering Society, 1860 Broadway, 
New York 23, N.Y 


ILLUMINATING ENGINEERING 
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SALES ENGINEERS 
We have need in our expanding sales program 
for several good lighting sales engineers who 
are practic al, yet imaginative and aggressive 
For the man who really likes to develop and 
promote the use of moderately priced hghting 
of high calibre to architects, engineers, con 
tractors and consumers, this is a pleasant and 
profitable assignment. Openings in New Eng 
land, North Carolina and South Carolina. Ad 
dress Box 186, Publications Office, Illuminating 
Engineering Society, 1560 Broadway, New York 
N.Y 


23, 3 


LIGHTING FIXTURES 

Well known Swedish manufacturer of first-class 
electric lighting fixtures wants representative. 
(only a person or firm selling direct to depart 
ment stores and retailers can be accepted 
Viease reply with references to the Swedish 
Chamber of Commerce of the United States, 
45 Rockefeller Plaza, New York 20, N. Y. 


MARCH 1953 


THE EDWIM F. GUTH €O. + 


“beauty of 
any simplicity. 


PEER-LITE 


MODERN AS TOMORROW IN DESIGN AND LIGHTING EFFECT 


Peer-Lite fixtures offer great flexibility. 
Pattern Planning is unlimited — you can form 
T, H, O, +,I...any design you wish. 


hos 20% Top plates for 
100% do wnlight can be provided. Luminous 
side pane's add beauty and comfort. 


For 2, 3 or 4 lamps—4' or 8" long. 


SEE WOW VERSATILE PEER-LITE IS- 


Any louver or glass diffuser you may 
an can be supplied: GrateLite*, eggcrate, 
Albalite, Flutex, Optilux, also 


*U. & Con, Pots. Pend, 


EGGCRATE LOUVER ALBALITE GLASS 


May we send you our folder 900-i? 


ST. LOUIS 3, 
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Associate Member 
Protet J J Simplex (Ceiling 


York, N.Y 


NORTHERN CALIFORNIA ShOTION 


Associate Membera 


Abbett, J. ©, Abbett Electric Cory 
cieco, Calif 

Cook, K. Ir freneral Blectric 
ville Calif 

lera, A Lemoge Electric, San 
Calif 

Prisin, nal Lead Co 


Calif 


NORTHWESTERN Onto CHAPTER 


Member 
Lewis Komanoff Electric 


VALeY 
Member 
Hallard, ¢ I Cincinnati Gas & 
fineinnat 


CHAPTER 
Associate Member 
Sheltine, Oklahoma Gas & 
fikiahoma Cit fikla 


Membe 


Pickell, M The California Oreg 


to Medford, Cire 
Williams, Kalph, #26 W. 15th 
land, Ore 


UIA SKOTION 


Associate Members 


Craig, J. M., The Atlantic Kefining 


deiphia, Da 
First, J. M Arteraft Electric 
Wilmington. 


Kurland, Irving, Harry Horn, Philadelphia 


Roe, I. ¢ Atlantic City Electric ¢ 
City, N. J 


for your lighting requirements contact 


sol CORPORATION 


1338 INWOOD AVENUE NEW YORK 52, N.Y. 


PHONE: CYpress 3-3434 


SSA 


estinghouse Electric Corp Corbin 


Canadian Westinghouse Co 


esTER 


Products Im 


Vember 
Arthur, W 
SECTION seaumont 


Ann, H, J. Heme Co SOUTHEAST FLORIDA CHAPTER 


Student Members 
John, 


frables 


Penn Power Co Union Reade L. 


Crables 
Richards, 


SOULND SROTION Cables 


Sort CA KRNIA SECTION 


levociate 

(CHAPTER Evans, W 
Angeles 
(srossman 


Los Angeles 


Hulke, W 


Strahn, H 


Fleetrie Coa Rochester Angeles 
Tharp, F. 
Calif 


JACINTO SECTION 


, University of Miami 


Alhambra 


Southern Neon & Electr 


Supply 


Twin City Srerton 


tesociate Member 
West, T. KR, G. M. Orr Engineering 
Minneapolis, Minn 


VaNcovuver ISLAND CHAPTER 


Associate Member 

Ashton, Hl. A Northern Eleetrie Ce 
Virtoria, BL ¢ 

Button, A. A., Canadian Westinghouse Supply 
Co. Ltd 


Victoria, B. C 


Western New York 


Member 
Kingsbury, H. F.. Pittsburgh Corning Corp., 
Port Allegany, Pa 


WINNIPEG CHAPTER 


Lesociate Member 
Crawford, F. A. Crawford Electric, Saskatoon, 
Sask 


NEW - MODERN - EFFICIENT 


AND FLUORESCENT 


Is YOURS The Latest?... 


You can’t be sure you have 
all the facts about lighting 
unless you have a copy of 
the new... 


Second Edition 
LE.S. 
LIGHTING 
HANDBOOK 
1952 


sechnical committees, this 987-page lighting 


Prepared by 
calculations . . . Appendices... 


you solve tough lighting problems. 


ORDER NOW! 


1860 BROADWAY 


compendium contains 18 sections of lighting practice, theory and 
. 655 photos, drawings, lighting tables, charts, graphs, to help 


If your problems are lighting problems, don't be another day 
without the new L.E.S. HANDBOOK 


Price . . . $8.00 


1E.S Members: If you have not ordered, your specia' member 
copy is only $5.50 now. 


Publications Office 


ILLUMINATING ENGINEERING SOCIETY 
NEW YORK 23, N. Y. 


ILLUMINATING 


Philadelphia, Pa 
Corp Ne az! Texas 
Members 
Barrett, Merger et 
l’a 
; Stokes, J. W “ niversity of Miami, Coral 
: Sun Fran Pittsburgh, Pa Fla 
ee University of Miami, Coral 
Phi, Jr Coral 
Francisco 
Wembers 
Db. Pacifie Industries, Los 
Member Calif 
Co, Toledo Calif 
Granby, Que 
CSoderberg Mfg. Inc., 
Calif 
Membes Dept. of Water & Power, Los 
Co Eliey, A. G.. Rowe Calif 
| R., Recon Co., Monterey Park, 
KockY MOUNTAIN SECTION 
Ca Lesociate Members 
Keam, H. Harry F. Ream Sales Agenes Co., 
Dienver Colo 
The Mine & Smelter Supply Co 
Denver, Cole 
Tilley, W. T. P., Moe Light, Ine., Denver, Colo 
Ave, Port ST. Lovis Sretion 
Members 
Arherter, Arbeiter Steele Co. St. Louis 
Mo 
| Funk, Ray, Minois Power Co., Belleville, I 
Lohbeck Alvin, Schaeffer Electric Co 
St. Louis, Mo 
Maxim, J. R., United Electric Supply Co, St 
Louis, Mo 
0 Atlanti Rendleman Jess Electrie Service Co st 
Louis, Mo 
AVAILABLE IN SLIMLINE 
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There's a reason behind... 


the PATTERN SOLA FIRSTS 


Constant Wattage Type 


one 


Throughout the young life of the fluorescent 

4 SS sae lighting industry, one pattern has clearly 

repeated itself over and over again...” The 

Engineering Improvements in Ballasts 
; Come from SOLA.” 


SOLA SEOQUENSTART BALLAST 
ORDINARY 


CONSTANT WATTAGE OUTPUT Friends have asked, “Why?” We can only 
answer... “SOLA’‘s engineering staff is a 
group of perfectionists ... they always 
want to do-it-better.” This attitude of being 
sure that even SOLA ballasts can be im- 
proved, has given birth to many “firsts”. . . 
three of the most important are presented 
here. 


Cut-A-Way View — 


SOLA engineers are constantly exploring 
completely new ideas in ballast design and 
manufacture. That's why, when you specify 
SOLA, you automatically receive the ulti- 
mate in ballast engineering and manu- 
facture. 


CAPACITOR COMPARTMENT © 


Typical Schematic 


Want to keep informed of new SOLA ballast developments? 
Write to us requesting that your name be placed on Ballast 
Technical Mailing List C. 


Fbuoutene Designed in the tradition of 
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NEW BENJAMIN "PANEL-GLO” 
cuts former Benjamin Price for 
ceiling louvers by as much as 50%! 


2 Great Advancements Insure Quality Lighting 
to Benjamin's High Standards at New Lower Prices! 


New low prices and all-around simplification of Benjamin luminous 
ceiling lighting enable you to increase your ceiling lighting prospects 
by offering a lower installed price, Benjamin “Sky-Glo™ and 
“Panel-Glo” represent a brand-new approach to ceiling lighting 


O 


for stores, offices, ete. Here is lighting that is 


engineered for simple, low-cost installation . . . designed 


for high-level, well-diffused lighting quality, featuring 
the maximum seeing comfort always associated with 


Benjamin translucent eviling lighting. 
Send for Free “Skyv-Glo” and “Panel-Glo” Data Bulletin. 
Benjamin Electrie Mfg. Co.. Dept. 1 Des Plaines, Ilinois, NOW, figure the complete price of @ ceiling-lighting job by the sq. ft.! 
Sg tt price includes all pawels or louver sect ‘ 
No layo t 


BENJAMIN 


Liglelaieg 


sold exclusively through electrical distributors 


a 


a 
NIW BENJAMIN "SKY-GLO” 
Louvers now priced / 

approximately 33'4°% less! 


NEW Simplicity brings down installed price! 
New, practical, easy-to-handle 3’ « 3° tr ert pane sy 


or louver section 


NEW, Easier Installation brings down installed price! 


TRIPS neatly hide trimmed edges 


NEW, proven TRANSLUCENT plastic material means 
MORE LIGHT with CONTROLLED BRIGHTNESS 
te i used for > ‘ 
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